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. Ovouoto LEADV OTIC EMITPOTES

2. Ofuota ToLv TPOTAOMNKAY Kol TEPACHY TNV TPOTH a&loAdynon
MAPATHPHZEIZ

e OPIZMENA OEMATA EXOYN Tig AMANTHZEIZ, AKPIBQ 6rwg MPOTA@HKAN AMO toug
OEMATOAOTES

e Ol EPQTHZEIZ NE MOY BPIZKONTAI XTO TEAOZ KAGE TAZHZ AEN HTAN METAZY AYTQN
MOY XPHZIMOMOIHOHKAN TATHN EMIAOTH

e AEN HTAN METAZY AYTQN MOY EFINE H TEAIKH EMIAOTH AZKHZEQN APKETEZ AMO TIZ
ASKHZEIZ MOY MPOTAGHKAN
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H Emotnuovikn emurponr ouykpotOnke pe Bdaon tov kavoviouo Olevépyelag tou MMAX
file:///C:/Users/fillenia/Downloads/NP2017%20(1).pdf amdé toug ocuvadéAdoug mou E£oTtelhav
TouAdylotov 10 epwtroelg MoOAAANRG emloyn ¢ Kal 1 doknon yla KaBe taén.

O éAeyxoc twv Bepdtwv kal n kotatafn toug kotd Poabud SuokoAiog €ywve amo tnv
Emwotnuovikn Emutpornty. H EE ouvedpiaoe ota ypadeia tng EEX 3 ¢opég kat Ta LEAN TG ava
0o €Aey€av, SLOpOwoav, tpormomnoinoav, anéppupav kat kKatétatav oe Babud SuokoAiog ta
TPOTELVOUEVO BEpaTa.

H teAwkn) emloyn €ywve amo tnv Npoedpo ¢ Emotnuovikng Emtponig kat ekmpocwro tng AE
Kal éva péAog tng EE tnv Napaokeun 17-03-17

H emloyn twv Bepdtwv €yve Pe TUXALO TPOMO METAEU QUTWV TOU EMEAEYNCAV Yla TO TEAKO
oTAadl0 amod Ta apuodla HEAN TwV EMITPONWV Kal Bplokovtal otov paKeAO.

3192 MMAX -18 MAPTIOY 2017

ENIZTHMONIKH NPOEAPOZ- EKMPOzZQMOZ AE OIANENIA ZIAEPH
EMNITPONH (GEMATQN) MQProz BAPEAAZ
MEAH MAPIA BAAXOY
NIKOZ ZHKOZ

NMQProz MEAIAQNEAZ

ANTQNHZ XPONAKHZX

NPOEAPOZ: 2TPATOZ AZHMEAAHZ
OPTANQTIKH ENITPOMNH ZENOOQN BAMBAKEPOZX
EKTOZ TQN MEAQN Tng TPAWAZ IQANNHZ
AE FEQPTAKH APIZTEA
MEAH: ZHKOZ NIKOAAOZ

KQXTOMNOYAOZ AEQNIAAX

MANQAH TEQPTIA

MMAKAAAZ TIQPTOZ

MMNAKAOYKAZ NIKOAAOZ

2TAYPA EAEYOEPIA

XPONAKHZ ANTQNHZ

ASHMEAAHZ ZITPATOZ

NPOTEINOMENA KOYTZOMIMOTEPAS MANATQTHS
OEMATA KQETOMOIPH MYPTQ
EKTOZ AEQNIAAS KQXTOMOYAOS
THZ ENISTHMONIKHE EMITPOMHE AATOY EAENH
EZTEINAN STAMATHZ NIKOAAOZ

X. TZANABAPAZ - XHMIKO2

TZAOOTTANNOZ HAIAX

TZIKPIT2XAKHZ TEQPTIOZ
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A’AYKEIOY- OAHTIEZ -AEAOMENA

. Aldpkela Staywviopol 3 wpeg.

. Na ypagete suavayvwota, oto Xwpo mou Ba kahudBel adtadpavwg, To dvopd oag, tn StevBuvor oag, Tov
apLlBuo Tou ThAEdWVOU Gag, To OVoua Tou oXOAEioU cag, TV TAn oog KoL TEAOG TNV urtoypadn oac.

. Na kaAUete ta otolyeia oag, adol mponyoupévwe miotonolnBel n tautdtNTA 0ag Katd thv napdadoon
Tou yparmtol oag.

. Mo k&be epwtnua Tou 1° Mépoug eival owoTh_ o kot POvVovV amavinon onod TG TECOEPLS

avaypoadopeves. Na Tnv emonuavete Slaypadovtog To Ypaupa tTng cwotng amavinong (A, B, I i A) otov mivaka
g oeAidag 8, AIXQZ IXOAIA. To 1° Mépog meplhapfavel ouvoAlkd 40 pwTHOEL KOl KABE owoTh amavtnon
BaBuoioyeitat pe 1,5 povada. O poBAENOUEVOC UECOCXPOVOC AMMAVTNONGYyLa KABe epwtnua elvaL mepinou 3 min. Aev
TIPETEL VA KATAVAAWOETE TIEPLOCOTEPO QIO TEPLMOU 2 WPEGYLOTO PEPOGAUTO. AV KATOLO EPWTNON oaG TPOPANpatilet
LSLaitepa, MPOXWPrOTECTNV EMOUEVN KOL EMAVEADETE, av £XETE XpOVO.

. Ma T aoKNOELG Tou 2°° Mépoug va Slaypadete to ypAuUa TNG CWOTAC QIIAVTNONG OTOV TIVAKA TNG
oelibac 9, kot tnv nARpn AUon oto TeTpAdio Twv anavtnoswv. Kopia Avon S Ba Bewpnbel cwoth av Asimel pia
oo Ti¢ §Uo amavtioelg. Ot povadeg yia TG 2 acknoeLlg tou 2°° Mépoug sival cuvolika 40.

° To ZYNOAO twv BAOMQN =100

Mpoooxn
H osgAida pe tig Anavinoslg twv Epwtrioewv NoAanAng EmtAoyng Kot Tig ATAVTOEL TwV ACKNCEWVY TIPETEL VO

eniouvadOel oto TETPASLO TWV ATIAVICEWV.

. MNpoonaBrioTe va amavtroete o€ OAA TA EPWTHLOTA.
. Oa BpaBeubolv oL HAONTEC UE TG CUYKPLTIKA KOAUTEPEG EMLEOOELC.
. O xpovog elval MePLOPLONEVOG KOl EMOUEVWG SLaTpEETE ypriyopa OAa Ta €pwTnpata Kal apxiote va

QIMAVTATE QMo TA TILo EUKOAQ YLO OO,

OYZIKEZ ITAOEPEZ

StaBepd aspiwv R | R= 8,314 J-K'Tmol-1= MopLakdg oykog aspiouv e STP Vim =22,4 L/mol
=0,082 L-atm -mol-1 K1

Ap. Avogadro Na =6,02 °1023 mol? JtaBepd Faraday F=96487C mol-!

pH20=1 g/mL 1 atm =760 mm Hg K w=10"otoug 25 °C

2EIPA APAITIKOTHTAX METAAAQN:
K, Ba,Ca, Na,Mg, Al, Mn, Zn, Cr, Fe, Co, Ni, Sn, Pb, Hz, Cu, Hg, Ag, Pt, Au

ZEIPA APAZTIKOTHTAZ AMETAAAQN: F2, O3, Cl2,Bra, Oy,12,S

ZHMANTIKA AEPIA ZE 2YNOHKEZ NEPIBAAAONTOZ: HCI, HBr, HI, H2S, HCN, CO3, NHs, SOs, SO2

ZHMANTIKA Ahata Ag, Pb, EKTOG aUto Ta VLTPLKA

IZHMATA AvBpakika kat Qwodopika alata, ektog KYNa*, NHa*
Y6po€eiSia petdMwy, sktog K*,Na*,Ca?*,Ba*
Oslovya dAata, €ktog K,Na, NHa* ,Ca2t, BaZ*, Mg?*
Osukd dhata Ca?*, BaZ*, Pb2*

IXETLKEG ATOMKEG MAleG (atopkd Bapn):

H=1 C=12 0=16 N=14 Fe =56 K=39 Zn=65 | Ca=40 Cr=52 =127 Cl=35,5

Mg=24 | S=32 Ba=137 Na =23 | Mn=55 Ti=48 | Br=80 [ F=19 Al =27 Cu=63,5 Pb=208

Sr=88 | Ag=108 | P=31




A MEPOZ — NOAANANAHZ EMIAOIHZ

1. Mo kaBe dLaAupa LoxveL:
A. Aev £xeL TG 16Leg LBLOTNTEG 08 OAN TN palo Tou.
B. H mukvOTNTA TOU £lvolLion e To ABPOLoUA TWV TUKVOTHTWY TWV CUCTOTIKWY TOU.
I. BplokeTalmAVTOTE O£ LYPI KATAOTACN.
A. Ynapyxel povog évag SLaiutng.

2. Ta wootomna dtopa dtapEpouv petall Touc:

A. oTov aplOpo Twv nAekTpoviwy TngTeAeutalagotiBadogtou atouou.
B. OTLG XNHIKEC LOLOTNTEC.

l. 0g OpLOUEVEC PUOLKEC LOLOTNTEC.

A. 010 XNUKO GUPBOAO TOU OTOLXELOU TIOU AVTLITPOoWNEVELTO KaBéva.

3. H amodektr} T yla TNV TEPLEKTIKOTNTA OTA EKATO KATA BAPOC TPOoC BAPOC HLOC XNUKAC
oucoilag oto vepo eivatl 20,0% w/w. e pa gpyactnplokn Spaotnplotnta, £vag Hadntng
npocdloploe amo Tpla MEWPAUATA TO LECO OPO TNG TEPLEKTIKOTNTAG TNG OUCILOC UTAC OTO VEPO
22,0 % w/w. To % odpalpa, to omoio Sivetal amd Tov TUTO: (MEWPAUATIKA TULA-TIPOYLLOTIKN
T|n)-100/Tpay LAt TUUR, 0TOV TPOaSLopLoO Tou padntr sivat:

A. 5,0% B. 10,0 % I. 2.0% A, 1,0%

4. H éxdppaon: Eva vdatiko dtahupa KOH éxel meplektikotnta 20 % w/w, Seiyvel ot
A. 2g100 g H,0 £xouv &laluBei20 g KOH B. 100 g H,0 pmopouv va dtaAvoouv 20 g KOH
. 100 g StaAvpatogmepléxyouv20g KOH A. 120 g H,0 mepiéyouv 20 g KOH

5. Katd tn dtaAuon 10 g NaCl og 190 g vepoU MPOoKUTTEL SLAAU A UIE TTIEPLEKTIKOTNTOL
A. 10,0% w/v B. 50% w/w T. 5,0% w/v A. 10% w/w

6. Eva udatiko StaAupa NaCl pe meplektikotnta 10% w/v £xet 0yko 300 mL. 120 mL amnd to mopandvw
SlaAupa petadpEpovral o’ €va moTApLA Kal n UTTOAOLTN TTIocOTNTO 0 éva toTHPL B. ATtO TIg akOAouBeg
TPOTACELGElVvaLowoTA N:

A. H meplektikotnTatou SlaAbpatogtou motnpou Beivat 10% w/v.

B. H meplekTikotnTa TOU SLoAUATOG ToU ToTnpLou A eivat 12% w/v.

I. H meplektikotNTA TOU TOU SLaAUpaTOG TOU mothptol B eivat 18% w/v.

A. Ta motrpla A kat B mepLéxouv tnv 1dla mocotnta SlaAupévngouaoiag.

7. Y ouokevuaoia Bappatogwdiov avadépetol « AAKooAoU)o SLAAU O LE TIEPLEKTIKOTNTA 7% W/V O€
Lwb1o KaL5% wW/v og LwSL1oUX0 KAALO». AUTO GNUOLVELOTL:

A. 7 g wbdliou kal 5 g .wdlouyou kaAiou nepléxovtatos 100 mL StaAvpatog

B. 7 g twbiou ka5 g twdlovyou kaAlou eptéxovtatloe 100 mL aAkodAng

I. 7 g wbiou ka5 g wdloLyou kaiou €xouv StaluBeios 100 g StaAUpaTtog

A. 7 g wdiou kal 5 g .wdlouyou kaAiou £xouv SlaAuBeioe 88 g aAKOOANG

(Zwotn artavtnon: A. ZxeTikég oeAidec aro To oxoAwko BiBAio: 21)

8. To kaTlov A% €xeL 18 nAsktpovia kat 20vetpovia. O pallkogaplBuogtou A sivat:
A. 18 B. 20 r. 38 A. 40

9. Anto ta 4 oAb pata mou akoAouBoUv peyaAUTeEPN % W/W TIEPLEKTIKOTNTO EXEL AUTO TIOU
oxnuatiletal otav avopelyvUuovTal:
A. 8 gvepo+ 4 g aldtL B. 5gvepo+2 galdtL




. 10 gvepo+6 gahatt A. 3gvepo+ 1galatt

10. Eva udatiko StaAupa Laxapng Ue meplektikotnta  20% w/w Kat mukvotnta 1,05 g/mL, éxet
TIEPLEKTIKOTNTA TOU OTA €KATO KATA BAPOG tpog oyko (% w/v) lon ue:
A. 10 B. 11 I. 19 A. 21

11. Eva motnpLmepLEXELKOPETUEVO USATIKO SLaAupa CO, Beppokpaciac5°C.Av BeppoavBeito SLaAupa
otouc 15 °C uno otaBepn nieon tote:

A. to SLaAupa peyailtepng Beppokpaoiog e€akolouBeiva eival kopeopévo.

B. n paa tou Stahvpatogde petaBaAAetal.

I. n Stadutotnta tou CO, augavetal.

A. n neplektikdTNTa TOU StaAvpotog os CO, mapapével otabepn).

12. OLkaAUTEPECOUVONRKEG EUPLAAWGCNC OLEPLOUXWYV aVAPUKTIKWY, BewpolvTaL:

A. unAn Beppokpacia kat uPnAn mieon B. unAn Beppokpacio kaLxanAn nieon
I. xoaunAn BspuokpaciakatupnAnmieon  A. xapnAn Bspupokpacio katxapnAn micon
ATTIANTHZH: T

13. Eva avBpakoUxo moto mou Pplokotav os Puyeio os Beppokpaocia 5 °C, avolystal kol adrivetol
OVOLKTO HEXPLVA aTokTnoel Beppokpaoia rmepBaAiovrog (25 °C). And ta akdAouBa LloxUEL:

A. H pala tou avBpakolyou totou Bo mapapeivel otabepn

B. 2to avBpakoUL)o moto Ba mepléxetal peyaiutepn moootnta CO,

I. To agploUxo moto Ba LuyileL Ayotepo

A. H neplektikoTnTATOU algpLovyou motou o CO, Ba eivaln dla

ATTANTHZH: T
14. O pallkdg aplOpog eVOG ATOUOU Elval 0€ OXEON LE TOV ATOUIKO TOU aploud
A. peyaAltepog B. ico¢ T. peyaAltepocniocog  A. UKpOTEPOG

15. To katiov X3 £xel atov mupfva tou 197 vouKAEOVLA KOLTA VETPOVLA TOU ElvaLKaTA 42 MepLocoTeEpQ
oo T NAeKTpOVLA. O ATOULKOG aplBUOgToU otolxeiou X eival:

A.76 B.78 r.79 A. 80

16. [ TO ATOWA TWV YVWOTWY XNUKWYV oTolxelwv otn BepeAlwdn katdotaon, notBada P unopeiva
TIEPLEXELOPLOUO NAEKTpOVIWY PEXPL:
A. 72 B. 32 r. 18 A. 8

17. O apBuogTwy XnpwKwv otolxeiwv tou Neplodikou Mivaka to £€10¢ 2017 eivat:
A. 118 B. 112 r. 100 A. 92

18. O ATOUIKOG O PLBUOCTOU TETAPTOU XNULIKOU oTolxeiou otnv 2" opdda Tou meplodikou mivaka eivat:
A. 20 B. 37 r.38 A. 56

19. ATO TIG EMOWEVEC EVWOELGTO 0EUYOVO OXNUATIEL TTOALKO OLOLOTIOALKO SECO:

A. O, B. Na,O r. Cao A. CO,

ATIANTHZH: A

20. To otolyeio mou avhkeLotnv 4" nepiodo kat 15" opdda Tou MePLoSIKOU TIiVAKA £XELOTOLLKO apLOUO:

A. 14 B. 23 r. 33 A. 50




21. Tpla otoweia X, W, Z £xouv atoukoUg aplBuoug avtiotoya n-2, n, n+1. To otolxeio W yvwpiloupe
OTLavAKeLoTNV 18" opdda tou meplodikou mivaka. Av ta otolxeia X, Z evwBolv Ba oxnuaticouv Evwon
LE HOPLOKO TUTIO:

A. ZX B. XZ, I. Z,X A. XZ

22. To xnUK6 otolxeio §§Sr :

A. givoLlooTomno e To gsRa B. £XEL MAPOUOLEG LELOTNTEG IE TO %89Y (Yttplo)

I avikeLlotnv ibla mepiodo pe 1o 35Br A, SnUoupyeito Katiov Sr2* pe 36 NAEKTPOVLO YUpW
OLTIO TOV TUPAVA TOU

ATTIANTHZH: A

23. To xnukod otolxelo tépPlo (Tb) avakaAudBnke and tov Care Mosander to 1843 otn Zounbia.
Xpnoworoteital os ¢$Oopilovosg 0Bdveg, Aapmtripeg kat Aélep. H évwon dwaodopikd tépPlo, £xeL
pHoplakd TUTO TbPO,. ZUVENWC, O LOPLAKOG TUTIOG TNC EVWONG Belko TEpPLo eival:

A. Th,SO, B. ThSO, . Th,(SO,); A. Th(S0,),
ANANTHZH: T

24. Evog Ao ToUG EMOUEVOUG XNHULKOUC TUTOUG elvaLAavBaopévoc:

A. A/OH; B. Ba(HSO,), r. MgCo; A. Fe(H,PO.),
ATIANTHZH: A

25. To 6106&vo dwodopLkd GAaCTOU XNUIKoU otolxeiou 13M €xeL TUTO:

A. M,(HPO,); B. M(H,P0,); r. M;PO, A. MH,PO,
AMNANTHZH: B

26. H owotn Statagn twv xnpkwv otoeiwv o F, ,Na, S, ; Cl kat 5;Rb katd ¢pbivovoa atopkn

oktiva elvatn:
A. Rb, S, Na,Cl, F B. Rb,Na, S, ClI, F I. F,Cl,Na,S, Rb A. Na,Rb,Cl, F,S

27. MétaAo M avrketotnv 3" Mepilodo tou Neplodikou Mivaka koL oxnuatiletofeiblo pe Moplako
TOmo MO. To otolxelo M €xeL aTopLKO aplBuo
A. 8 B. 16 r. 12 A, 2
amavtnon vy
28. Ztolyeio X Xl ATOUIKO aplBUO Z; kol Bpioketatotnv VIIA opada tou Neplodikou Mivakakatotn 2"
Meplodo. ZTolyeio X e ATOMUIKO aplOuo Z,=2Z, + 3 BplokeTal:
A. otnv 3" nepiodo B. lllAopdada . 4" nepiodo A. VIIA opada
amnavinon o
29. Aivovtalol NAEKTPOVLIOKEG SOUEG TWY OTOLXELWV:
A: K(2),L(8),M(1) B: K(2),L(8),M(7) r:K(2),L(8) A: K(2)
1) ATt6 Ta otowxeio autd oxnUatilel OeTKO OV pe aplBuo ofeldwong+1:

a) o A B)toB y) To A kaLto B 6) ToA

1) prtopel kat oxNUOTICEL LOVTIKO KOL OUOLOTIOALKO SE0UO OTAV EVWVETAL UE GAAQ OTOoLX Elai:
a)A B) B v) T S6)AkalTl

[11) Ta nAekTpoOVLIa TOU £XOUV OAQ (OLa eVEpPYELAL:

a) A B) B v) T 6) A

O owoToG oUVEUAGUOC ATIOVTAOEWY ElvaL:

A. a-B-6 B. PB-B-6 r. a-a-y A, a-B-y

30. Ta otolyela X kal W pe atoutlkolgaplBuouc 12 kat 7 avtiotoa oxnuatilouv petal Toug:
A. LOVTIKN V0N UE XNULKO TUTIO XW B OLLOLOTIOALKI) EVWON UE XNULKO TUTIO XW,
. LOVTIKA £&vwon Ue XNULKO Tumo X;W, A. OPOLOTIOAKN EVWON UE XNIULKO TUTIO X5W




31. Aivovtatot atopkoiapBuoi ,H kat ; O .31o uéplo tou vepou:

A. gpdaviletal lovTikog Seopog B. untdpyouv U0 un moAwpévolLopolomnoAikoil Seopol
I. umapxeL€vog SUTAOG A. 0 aplOUOCTWY KOWWVY KOLTWVY U KOWwwv (EVYWV
OUOLOTIOALKOC SECUOG. nAsktpoviwv eivatiblog

32. Alvovtalta otolxeia ;A, B, 11l 174 Kal 15E. ATO TIG akOAoUBEG MIPOTAOELS, CWOTH ElvaL:
A. Ta otowyela Akal A Bpiokovtatlotny iSlanepiodo

B. Ta otouxeia B kaL A Bpiokovtatotny ibla opada

. To otowyelol €xel 9 nAekTpovia oty e€wtepLkn Tou oTpada

A. To otolyeio A avikelotnv opdda Twv aAKaAiwv

33. O aplBuOG0EeidbwaongTou 0EUYOVOU UMOPELVA TIAPELTLUEG:
A. -2 ko 0 B. -2,0kot+2 T. -2 Ko +2 A, -2,-1,0kaL+2

34. Ou aplBuot ofeibwong tou alwtou (N) kat Tou Beiou (S) otV XNUIKN E&vwon BEUKO AUUWVLO
(NH,4),S0, eivatavtiotoya:
A. -3,-6 B. -3,+6 r. +3, +6 A. +3, -6

35. Ao Ta XNULKa otolxeia (Z) mou akoAouBoulv, oxnuatilet pe to 1,Cl vtk évwon Pe XNUKO TUTto
ZC|2T0:

A. 10) B. 11Na r. 12Mg A. 165

36. Kata tn dnuoupylo xnuwou Sgopol Ta ATOUO TWV OTOLXELWV:

A. HEWWVOUV TN GUVOALKH TOUG B. QTTOKTOUV TOV OTOLLKO apLBUO TOU TANCLECTEPOU

eVépyela guyevougaepiou

. peTOTpEMOVTOLOE eUYeVn aépla  A. ATIOKTOUV TOV i610 aplOuo otipadwv e KATIoLlo
EUYEVEGOEPLO

37. Kata pnkogtng 3" nepldédou tou MeplodikoL Mivaka (amo To vATPLO £WE KALTO XAWPLO) yla Ta
atopa LoUEeL OTL:

A. nnAektpapvnukoTnTa audvetal B. n nAektpoBetikdtnta auvédvetal
. Touéyebog aufavetal A. n eukoAio anmofoAngnAektpoviwy
avéavetal

(Zwotn aravtnon: A. ZXeTikeg oeAibec amo to oxoAiko BiBAio: 55)

' It ' 59 ' ' 59 g . I
38. Zuykplvovtagto dtopo tou koPfaAtiou, o Co, L€ TO ATOWMO TOU VIKEALOU, , Ni, TAPATNPOUHE OTLKAL

To SUo atopa:

A. £xouvTtov (610 aplBuo vetpoviwy, aAAd S1adopeTIKO aplOUO MpwToviwy
B. £xouv tov (610 aplBuS veTpoviwy, aAAd dladopeTikd aplBuo nAekTpoviwv
I. €xouv Tov (610 aplBo veTpoviwy Kol NAEKTpOViwY

A. €xouv 8LaPOPETIKO apLBUO VETPOVIWY KALTIPWTOVIWY

(Zwotn artavtnon: A. Zxetikég oeAibec anod to oyoAwko BiBAio: 15)

39. Mo Ta LOOTOTA ATOMA LOXUELOTL:

A. £xouv tov (610 pallko aplBuod B. £XOUV TIG (8LEC XNULKEG LOLOTNTEG
. oLmupnvegToUGEXOUVY Meplocotepa  A. £xouv SladopeTIKA KaTavop NAekTpoviwy o
TPWTOVLA ATIO VETPOVLA otfadec

(Zwotn aravtnon: B. Zxetikec oeAibeg amd to oxoAiko BiBAio: 15 & 52)




40. To 16vta At kal B* elvoll LoonAeKTPOVLIOKA UE TO TPiTO euyeVEGaEPLo. OLaTopKol aplOpoiTwy A Kat
B eivaLavtiotoa:

A. 17 ka 20 B. 19 kat16 T. 9 katl2 A. 35 kat 38

41. To XnUKa otolxela oCa Kalt 35Br oxnuatilouv LOVTIKE €Vwaon e XNHLKO TUTTO:
A. CaBr B. Ca,Br r. CaBr; A. CaBr,

42. H xnukn évwon mou oxnuatiletal petafy tou 20Ca KaLtou 15P ovopdletal:
A. dwodoplko KaAlo B. ¢wodidlo tou acPeotiou
. dpwodopwko aoPféotio A. dwodopouyo acPéotio

43. To aoBEotio avtdpa pe Stalupa vitplkol 0€£0C TIPOG OXNUATLOMO VITPLKOU acBeatiou KoL aépLlou
udpoyovou. To ABpoLoUa TWV CUVTEAECTWVY TG avTtidpaongeivat:

A 2 B. 3 r.4 A. 5
(Zwotn anavtnon: 4)

44. Ano tanapakatw ofeldia, emapdotepilov elvalto:

A. ofeidlotou vatpiovu  B. ofeiblotou l. oEeiblotou A. So€eidlotou
gayvnoiou apy\iou avBpaka
(Zwotn amavtnon: . Sxetikég oeAidec oo To oxoAiko BiBAio: 93)

45. To YAwplouyo vatplo, NaCl, Sev elval Kahog aywydg tou nAekTpLlopol otav Bploketal:
A. o€ oTeEPEN B. StaAupévo r. ocpopdn  A. o€ OAa T
KATAoTOoN 01O veEPO THYHATOG TIAPATIAVW
(Zwotn amavtnon: A. Zxetikec oeAibeg amd to oxoAiko BiBAio: 58)

46. TIC TOLPOKATW EVWOELG LOVTIKOG SECUOG UTIAPXEL LOVO OTNV EVwon:
A. HCN B. HCI I. NaCN A. CO

(Zwotn amavtnon: . Sxetikég oeAidec amo to oyoAiko BiBAio: 54 & 63)

47. H avtiépaon AgNOs(aq) + NaCl(aq) — AgCl(s) + NaNOs(aq) mpayuatomnoteitat, ot
A. ElvaLavtibpaon e€oubetépwaonc B. KataBubiletal otepen xnULkA oviotnta

I. Napaystatagplo XNUIKA ovtotnta A. Elvalovtidpoon am\ng avtikatdotaong

48. Anto ta pETaAAa tou akoAouBouv, avtdpd pe vdatikd StaAupa udpoxAwpiou:
A. Au B. Ag r. Fe A. Hg

49. O aplBuocoeidwangtou avBpako otnv évwaon 6€vo avBpakiko a.oBEaotio sivat
A. +4. B. +2 r. o A -4

50. >& KA Be xnuikn avtipacon, N LAlo Twv CWHATWY TTOU A pAyovTOL:
A. elvatmavra ion pe tn palo Twv CWHATWY oV apXLKa avoueioue
B. eivatlmavta ion pe tn palo twv CWHATWY TIou avtedpaoav

I. elval LkpOTEPN A0 TN HA0 TWV CWHUATWVY TTIou avtéSpacav

A. e€aptatatand Ty taxuTnTo TS avTidpaong

51. MetoAAKO vatplo StaAUetal oto vepo. To Stalvpa Al mou mpokUTTEL pumopel va €xeL Tiun pH oe
Bepuokpaocio 25°C:
A. 7 B. 12 I. 5 A. 3




52. H évwon X avtdpa pe to NH,Cl katmapayetal NH;. H évwon X eivatto:
A. HCI B. Kl I. NaOH A. NaCl

53. 34 g H,S kataAapBdavouv, og cuvOnKegSTP, OYKO UE :
A. 2,24 L B. 11,20 L I. 22,40 L A. 44,80 L

54. H oxetikn atopikn palo evogotolxeiou (A,) elvat 32, evw n oXeTikn poplokn tou pala (M,) eivai 256.
Ap0L TO LOPLO TOU oTolXEloU amoteAeitalamno:
A. 2dtopa B. 4 dtopa r. 6 dtopa A. 8 atopa

55. Ma va cupmAnpwOei cwotd n akdAouBn xnuikn eiowon: Zn(s) +2H*aq) - Zn%*(aq) + _oto
KEVO Ba TpEMEeL val oUUTANPWOEL w¢ Ttpoiov:
A. 0? B. 0, I. H, A. OH

56. KaBe kavovag ExeLkaLTig e€apéoelc Tou. « O KavOvag TWY OKTW LOXUELYLO TOL TIEPLOCOTEP Ol ATO O
mou oxnpatilouv opolomoAikoU¢ SeopoUc, aAAd urtdpyouv Katefapéaoelc. Mia e€aip eonotov kavova
QmoteAeL:

A. o avBpakagotnv B to alwrto otnv FoavBpakagotnv  A.o dwodopogaotny

£€vwon CO, gvwon NH; gvwon CH, évwon PCls

(Zwotn amavtnon: A. Zxetikec oeAiSe¢ amo to oxoAiko BiBAio: 53)

57. >& motnpl {€ong mou mepLéxel yaAallo dtaAupa Beukol xaAkou (1) Bubiletal éva odepévio kapodi.
Metd amo Alya AemTtd  TO TUAUA TOU KapdLoU Tou gival BUBLOUEVO OTTOKTA KOLOTOVOKOKKLVO XP WKL, EVW
TO SLAAU O LETATPETETAL OE AVOLXTOXP WO TIPAGCWVO. To patvopevo ou EAafe xwpa xapakTnplleTal wg
avtibpaon:

A. amAn¢ avtikatdotoong  B. SUTANRG avILKOTAoTOoNG . ouvBeong A. efoudetépwon

58. Y& S0OKIUAOTIKO CWANVA TIOU TIEPLEXEL VEPO TIPOCOLTOUHE €Va ULKPO KOUUATL Bapiou. H xnuikn
e€lowon mou meplypadeLtny avtibpaon mou mpaypatonoleitateivaln:

A. Ba(s) +H,0(8) —> BaO(s) +H,(g) B. Ba(s)+2H,0(¢) — Ba?*(aq)+20-(aq)+2H, (g)
I. 2Ba(s) +2H,0(€) — 2BaOH(aq) + H,(g) A. Ba(s) +2H,0(8)?*Ba%*(aq)+20H-(aq)+H, (g)

59. lNa tnv aviyveuon twv WO0vtwv Cl ~ oto vepo tng BpLong UMopoU e VA XPNOLLOTIOLOOUUE USATIKO
SlaAuvpa:
A. Na,S0, B. Ca(OH), r. Ba(NO;), A. AgNO;

60. Katatnv avapgn dStaAvpatog NH,Cl pe StdAupa NaOH :
A. devpaypatonoleltatxnuikn avtidpaon  B. mapayovtatNaCl, H,0 katN,
l. mopdyetoL o ovoia Ue Evtovn oo A. dnuovpyeitatto ahag NH,OH

61. Alvetaln akoAoubn oelpd avTldpacewv.

2Mg(s) +0,(g) > 2A(s)

A(s) +H,S0,4(aq) = B(aq) +H,0(¢)

B(aqg) + 2NaOH(aq) - I(s) + Na,S04(aq)

I(s)+ 2HC/ (aq) > A(aq) + 2H,0(¢)

A(aqg) + Na,COs(aq) = E(s) +2NaCl(aq)

OL xnUIKEG evwoelg A, B, I, A koL E oL omoleg avadEpovTtal OTIG MApATIAVW XNULKEG avTOpATELS elvalt
avtiotoa:

A. Mg,0, Mg,S04, MgOH, MgC/, Mg,COs3 . B. MgO, Mg(OH)2, MgC/>, MgCO3, MgS0a4
. Mg;03, Mg>(S04)3, Mg(OH)3, MgC/3, Mg2(CO3)3 A. MgO, MgS0a4, Mg(OH)2, MgC/,, MgCO3
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ANANTHZH: A

62. Mo ta pétalia X, W, Q SlvovtaLta mopaKATw MELPAUATIKA SeSopéva
) Ta p€tara X kat W StadUovtatoe apatd StaAvpa H,SO, katekAUovtatl pucaiidegaepiov H,, evw To
pETaANo Q Sev SlaAleTaLos apald StaAuvpa H,SO,.

I) Av BuBlotei éva pikpo édaopa tou X ag StaAupa aAatogtou W, Sev mapatnpeital kopia avridpoon.
ATIO Ta MOPATIAVW TTPOKUTITELOTLN OELPA SPACTIKOTNTOC TWV HETAAAWV X, W kal Q ivat:

A.  X=W>Q B. X>W>Q r. W>X>0 A, O>X>Q

omavinon y

63. Oykog Wbavikou aepiou icog pe 4.0 mL, PETPNUEVOG OE OPLOPEVEG ouVONKeg, PUXETAL Kal
urtoduthaotaletal n anolutn Bepupokpacia tou (Kelvin), evw tautoxpova Suthactaletal n
Tiieon tou. O TeAlkdg OYKoG Tou aepiou oe mL ival:

A. 1.0mL B. 8.0mL r. 2.0 mL A. 40mL

64. MeyaAUtepog aplOpoC atopwyv USPoyovoU TIEPLEXETAL OE:
A. 3 mol H,0 B. 1 mol C3Hs r. 7 mol HNO; A. 2 mol NH;

65. OL ouvOnkeg Beppokpaaciag kat ieong otig onoieg 0.2 mol aepiov alwtou (N2) Oa
KataAapBavouv oyko ico pe 4,48 L sivat:
A. 298 K, 1.0 atm B. 273 K, 1.0 atm r.273 K, 2.0 atm A. 298 K, 2.0 atm

66. O aplOpde atdpwv 2C nou avtiotooLv o akplBWG 6 g 12C sivad:
A. 0.50 x 102 B. 2.00 x 10?3 r. 3.01 x 10% A. 6.02 x 10?3

67. H atoukn povada palag (1 amu) wooltal pe tn pala:
A. Ttou 1/12 tou atopou 2C B. tou atodpou tou 12C
. twv12 atopwvtou *2C A. Ttoul atopouH

68. H oxeTIkn atoptkn palo tou ofuyovou eival 16, dpa n pala evogatopou ofuyovou eival:
A. 16 dopégpeyaAitepn amo tn pdla evogatdpou 2C r.16 mg
B. 16 amu A. 16 ng

69. 5,6 Laepiou H,S petpnuéva oe cuvOnkeg STP mepLéxouv:
A. 0,5 mol H,S B. 6,02-10?% adtopaS T.0,50 g atépwv H A. 0,25 popa H,S

70. O pkpOTEPOG aplOUOG popiwv ofuyovou 02, TIEPLEXETAL OE:
A.3.2g0, B. 3.2 mL O, 0e STP r. 3.2 x10% popia O, A. 3,2 mol 0,

71. Ta StaAvpata A; kaLA, tng idlag ouoiag xouv ouykevtpwoelg C; kat C, avtiotoya 6mou C, = G Ta
2

600 aUTA SLAAUATO AP OLWVOVTOL LEXPLVA SUTAACLOLOTEL O OYKOC TOUG KALTIPOKUTITOUV VEQ SLaAUpata
HE ouyKevTpwoelg C,” KoL C, . Mg avApelEn Twv apalwUEVWY SLAAUPATWY TIPOKUTTELSLAAU O UE
ouykévtpwon C’ yla Tnv omola LoYUeL:

A. C2’>C’>C1 B. C2'<C'=C1' r. 2C1'= C’=C2' A. C2'<C'< C1'

72. ATo to akOAouBa pkpOTeEPN LAl £XOUV:

A.11,2 L CO, B. 3 mol popiwv I. 2N, atopo alwtou A, 12,04-10%% podpla
HeTpnuUéva og STP vdpoyovou (H,) (N) ofuyovou (0,)
AMNANTHZH: B

73. > moootnta H;PO, lon pe 2 mol mepiéxovrat:
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A. N, poplo H;PO, B. 4N, atopa r. 12,04:102 atopa  A. 6 dtopa
o€uyovou (0) dwaodopou (P) udpoyovou (H)
AMANTHZH: T

74. seotnpLléongoto omnolo replExovtal 50,0 g udatikol StaAvpatog HCY eplektikotntag29,2% w/w,
npootiBevral 13,0 g petaAAkol Zn. Metd tnv oAokAnpwon tng aviidpaong, n ouvoAlkn pala Twv
TPOLOVTWY TTOU TIEPLEXOVTOL OTO TIOTHPLIEDNG, Elval lon YE:

A. 136¢ B.27,2 g r.8l,6g A. 916¢

AMNANTHZH: B

75. Eva ubatikd Sdiahupa HsPO, meplektikdotnTag 70 % w/w éxel mukvotnta 1,54 g/mL. Ma tnv
napaokeun 1,0L StaAvpatogH;PO, pe cuykévipwon 1,0 M mpémnel va xpnoLpomnotnfolv ano to apxLko
SlaAuvpa:

A.23 mL B. 30 mL r.91mL A. 217 mL

ATTANTHZH: B

76. H avaloyia palwv os éva aéplo piypa pebaviou (CH,) kataBaviou (C,Hg) elvar4:5avrtiotoya. Av n
OXETIKA OTOULKA pala tou avBpaka eival 12 kattou udpoyovou sivat l, TOTe N avaioyio Twv OYKwV TwV
2 aeplwv oto piyua, elvatavtiotowya:

A. 32 B. 2:3 l.4.5. A. 54

AMNANTHZH: A

77. O aplBpocnAektpoviwy ou repléxovtatos 0,05 mol lovtwv ﬁ Na® eivau:

A. 3,01-10% B. 3,31-10% r. 6,02:10% A, 6,92:10%3
ANMANTHZH: A

78. 3e éva doyelo eloayovtal 70,00 g N, kaLn niieon oto SoxeloyivetalP1. I 6polo Soxeio katLoe
Bepuokpaocio T2=2T1 slodyovtat 23,75 g agpiou A, katn mieon oto Soxeio yivetal P2=P1/2. To aéplo A
elvatto:

A. 0, B. F, I. (OR A. Cl,

Amnavtnon B

79. Ano Toug cuvduaopoUg Ttou akoAouBouv, pia dedopévn pala tbavikol agpiou €XEL TO
€ANAXL0TO OYKO OE€:

A. xaunAn Beppokpaocio kaLxopnAn niieon B. ulnAn Bepuokpaaoia kat upnAn mieon

. xaunAn Bepuokpaocia katuPnAn mieon A. uPnAn BepuokpaciakalxapnAn nieon

80. Kata tnv apaiwaon oplopévou oykou dtaAvpatog HCl 1,00 M pe TeTpamAdolo OyKo VEPOU MIPOKUTITEL
TEAKO SLAAU PO UE CUYKEVTPWON:

A. 0,20 M B. 0,25 M r. 4,00 M A. 5,00 M
81. e doyelo avapyviovtat 12 popLa
oo
udpoyovou, Ha(g), ka5 popla Cb & CD e
. . e %
o&uyovou, 0(g) oe ouvBnkegmou o -'_. Cp () Aropa ofuydvou
ET(lT’PéTIOUV mv OAOKAFIIPWUFI,TFIC q, © % & @ Atopa ubpoyovou
avtiépaongmpog oXNUATIONO
vepou. H mopanavw ewova
OVOTIOPLOTA TA HOPLO TWV OVTIE pWVTWV. H avamapaotaon Twy mpoidvtwy yivetaL otny eroyn:
A B r A
(Zwotn

OQ%Q @3 & ..Q': 9] QQQQ QG ano'tvrno/?:
{)Qg'DQ CP Q Q Qd QQQ QQC?QD /2;52(6& :

ano To
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OxoALko B1BAio: 147)

82. O xaAkog eival pelypa duo ooTOMWY pe pallko aplBuod 63 (*3Cu) kol 65 avtiotowa (°°Cu). Av
yvwpiloupe 0TLN OXETIKA Hoplakn pala tou xaAkoU eivat 63,5 n avaloyia twv Suo LooTonwy elvat:
A. 75%, 25% B. 65%, 35% r. 25%, 75% A. 35%, 65%

83. O GUVOAIKOG aPLOUOC TWV ATOUWY Tou TepLExovtal og 8.200 cm? udpatuwy ot riieon P = latm kot
Beppokpaocio 0=227° C eival: (Aivetor: R= 0,082 L Atm / mol K)
A. 0,2 N, B. 0,4 Na . 0,6 N A. 0,8 N,

84. H Taxapn éxeL poploko tumo Cy,H,,0;:. Ma tnv mapoaokeun 2 L vdatikou dtaAvpatog {axapng
neplektikotntag 0,855 % w/v, pénelva StaluBoulv amd tn {axapen:

A. 0,005 mol B. 0,050 mol . 0,500 mol A. 5,000 mol

85. 480 g vepo avapelyvuovrat he 20 g YAwploUxou vatpiou Katmapackeudletat StaAvpad,2% w/v. H
TIUKVOTNTA Tou StaAvpatogeivation pe:

A. 1,05g/mL B. 1,10 g/mL r. 1,15 g/mL A. 1,20 g/mL

86. Antd ta akoAouBa petaAiikd Soxeia eival kataAAnAo yia tnv anobnkeuvon uSatikol SLaAUUATOC
BeukoU udpapyupou (HgS0,):

A. LeTOAALKO S0XEl0 KATAOKEVOGOUEVO oo Al B. petaAAkd Soyeio kataokevao pévo amnd Fe

I. petaAAiko Soxeio katackevaopévo amo Cu A. PeTaAALKO 60XEl0 KATAOKEVAOUEVO QMmO Ag

87. H nmukvotnta tou ofuyovou oe ieon latm katBepuokpacioa 23°C eivation pe:
A. 1,43g/L B. 0,71g/L r. 1,31g/L A. 0,65 g/L

88. AvtiSpa mocotnta petaAMkoU vatpiou pe udatiko StdAupa Beukol o€€oc. O OykogTou agpiou mou
EKAUETOL KATA TNV Tapanavw oviidpoaon os mieon 1,0 atm kat Bgppokpaocia 300 K eivat 49,2 L. H
TIOOOTNTO TOU VATPilou TTou avtédpaoe eivat:

A. 39g B. 46¢g r. 92g A. 138g

89. Oplopévogoykogudatikol StaAUpoatog yAwplovxou vatpiou 11,7% w/v CUUTIUKVWVETOLUE Bpa oo
LE ATIOTEAEO O N TEALKF TOU GUYKEVTPWON cva eivat6 M. O TeEAKOG OyKog lval:

A. TO 1/2 tou apywoU dykou B. TO 1/3 tou apxKou Gykou
. To 1/4 tou apywou dykou A.  TO 1/5T0U apyKoUu OyKou

90. Ztn xnpkn évwon A:H,0, n pdlo tou ofuydvou eival 16miacta Tng Halag Tou udpoyovou Kat n
OXETIKN poplakn pala tng A eivat34. OLaplBuoi x kaLy £xouv avtioTtolyo TIUR:
A. 2katl B. 1 ko2 r. 2xkaL2 A. 4 ko2

91. Oeidbwaon ocupPaivelotayv €xoupe avénon tou aplbuol ofeidwaong. Avoywyn cuppaivel otav Exoups
peiwon tou aplBpou ofeibwong. Me Baon ta mponyoupeva otnv akdAoubn aviidpaon €S, +30, = CO,
+ 2SO0, 10 S aBaivet:

A. OU0te Avaywyn, oUte O&eidwon B. Avaywyn I. Oteibwon A. Avaywyn& Otsidwon

92. 3 kg Enpou mayou Beppokpaaiag-78°C tonoBeTouvtaLoe avolktd Soxeio o Bploketal og SwUATIo
Bepuokpaociag25 °C.MeTd amod PePIKEC WPECG SLATILOTWVOULE OTL:

A. £vo HEPOCTOU Enpou B. €éva HEPOC TOU ENpOoU TAyou £XEL ALWOEL

TAyou €xeL e€atLoTel

. po onpovtikigmoootnta A, o Enpogmayogéxet peyalutepn palo adou anoppoddnoe
Enpoumayou éxeL e€axyvwBel 1O Sl0€eidlo TOU AVBpP QLKA TIOU UTIPXE OTO SWHATLO
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93. Mia moootnta vepou, H20, oe mieon 1 atm €xeL LKPOTEPO OYKO OTN Beppokpacio Twv:
A. 0°C B. 4°C r. 100° C A. 5°C

94. e éva epyaoTtrplo MPoodloplotnke n oV TNTA TECOoAPWY SlOAUUATWY e T BonBela
TLEXAUETPOU. To TEPLOCOTEPO BacIkoO StaAupa otoug 25° C €xetl Tiur tou pH ion pe:
A. 11 B. 7 I. 5 A. 13

95. Otav avaptyvuovtal éva StdAupa o§€og pe T pH = 2 kat éva dtdAupa Baong pe Ty pH
= 12, tote 10 SLaAupa ou Ba mpoku el Ba Exel T pH:
A. 7 B. 1 I. 14 A. 2<pH<12

96. Otav avaptyvuovtal éva SLdAupa oxupou oféog Le T pH = 3 kat éva StaAupa acBevoug
of€o¢ pe T pH = 3, tote to dtaAupa ou Ba mpokUu el Ba £xeL T pH
A. 3 B. 6 r. pH >3 A. pH<3

B MEPOZ - AZKHZEIZ
1. To xnuko otoxeio W Bploketailotn uaon pe Tn popdn TWV MAPAKATW SUO LOOTOTIWV:
11x+2 12%3
4AX+7 ‘P & 6x-7lP
1.1. O atopkdgaplBuogTou XnpkoL otoxeiov W eivad:
A. 7 B. 23 r. 35 A. 57

1.2. To xnuko otoxeio W avnket:

A. otnv4" nepiodokat 17" opada (VIIA) tou meplodikou mivaka
B. otnv 2" nepiodo kat 15" opada (VA) tou meplodikou nivaka
I. otnv4" nepiodo ka5 opada (VB) tou meplodikol mivaka

A. otnv 6" nepiodo kat 3" opdda (VIIB) tou meploSikou mivaka

1.3 H oxetikn atopkn pala tou xnukou ototxeiov W eival:
A. ano 34 £¢wg 36 B. a6 80 £wc 82 . amnod 77 £wg 79 A. and 79 £wg 81

, 12\ o , : 1o , 12X-31P .
1.4. To wootOMO 44, 7 Bploketal otn duon og mMooooto 51% Kot To LOOTOMO g7 L OE MOGOOTO

49%. H oxeTikn atoutkn pala tou xnuikoL otolxeiov W eivailmepinou ion pe:
A. 80,0 B. 70,0 r. 35,0 A. 105,0

1.5. To xnuiko otoxeio W €xel:
A. UKPOTEPN OLTOMIKE AKTIVOLATO TO 17CF B. MKPOTEPN ATOMIKN AKTival IO TO 36Kr
. PeyaAUTEPN ATOLLKN AKTIVaL ATO 19K A. UKPOTEPN ATOMIKI AKTIVA ATIO TO 5oCa

1.6. To xnuko otolxeio W otavevwvetal pe tov dwodopo 5P oxnuartilet:

A. OVTIKN évwon pe poplakd tumo P B. opolomoAkn évwon pe popako tumo P,

I. wovtkn évwon pe poptakd tono WP A. opolonoAkn évwon pe poplako tumo P

1.7. Ouxnukot deopoimou oxnuartilelto xnuikd otoxeio W pe 15K, 35Br, 1H givatavtiotowa:
A. LOVTIKOG, TIOALKOC OLLOLOTIOALKOG, N TIOALKOC OLOLOTIOALKOC

B. OHOLOTIOALKOG, [N TIOALKOC OLOLOTIOALKOC, TIOALKOG OLOLOTIOALKOG

I LOVTLKOG, N TIOALKOG OOLOTIOALKOG, LOVTLKOG
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A. LOVTIKOC, N TIOALKOC OOLOTIOALKOC, TIOALKOG OUOLOTIOALKOG

1.8. To otoelo W eival Slatopiko, SLHAUETAL OTOV TETpAXAWPAVOpOKA Kal oxnUATileEL EyxpwHa
SlwaAUpata. 4 g tou otolxelou elodyovtal o Kwvikn ¢laAn twv 250 mL mou TmepLEXEL
teTpayAwpavBpaka, StalUovral TARP WG KOLTO SLAAUUO GUMITANPWVETOL UE TETPpAXAWPAVOpaka HEXPL
v xoapayn. To StaAupo Al mou MapaoKeUALETOL EXEL LOPLAKNA KOTA OYKO CUYKEVTPWAN Clon UE:
A.0,002 M B. 0,100 M r.0,200 M A. 0,400 M

2. Yoatiko StaAupa A; NaOH éxel meplektikotnta 24% w/w Katmukvotnta 1,25 g/mL.

2.1. H% W/V TIEPLEKTLKOTNTO KOLL N LOPLAKI) KATA OYKO ouykévtpwon c(og mol/L) tou Stalbpatog A,

avtiotolya eivatiosg pe:

A. 19,2-4,80 B 30,0-7,50 T. 30,0-0,75 A. &ev pmopel va unmoloylotel adol dev
givalyvwotogo 6ykogTou SLoAUpaTog

2.2. 3 200 mL tou StaAvpatog A; mpootiBevtal x L vepol kol TpokUMTeL SLaAupa A, LE CUYKEVTPWON

0,50 M. To x L.ooUTaL WE:

A. 1,7 B. 2,8 r.3,0 A. 2.800,0

2.3. Avoplyviovtal 300 mL tou StaAvpatog A; pe 200 mL tou SLOAUHATOG KOl OTNH GUVEXELD
npootiBevraty gotepeol NaOH. To tehkd Stdhupa A; €xel 6yko 500 mL KAl TEPLEKTIKOTNTA 32% W/ V.
To Y wooUTaLuE:

A. 66 B. 94 r. 33 A. 160

2.4. >to0 1/3 and to Stalupa A; tepLEXovTaL:
A. 8,02:10%® @topa O B. 1,6 moldtopa O T.8,02:10* 16vta Na* A. 4 mol Wvtwv Na*

2.5. To 30% tou Slalbpatog A; e€oudetepwvetal mMARpwC arno 400 mL StaAvpatog HsPO, pe poplakn
KQTA OYKO ouykévtpwon c(StahvpaA,). He tou A, sivation pe:
A.33M B.3,0M r. 20mM A.1,0M

3. H appwvia elval pia xnukn ovoia pe minBog epappoywv otn Blopnxovia, OTou XpnoLIOoToLETa L WG
TPWTN UAN yLA TV TAPACKEUA AUTACUATWY, EKPNKTLIKWY UAWVY, 0UPLaG, MAQOTIKWY KOLLOTNV KaBnuepLvn
{wn og dlapopa KaBaploTikd, ot BadEGk.A.

3.1. H mukvotnta TG agpLag appwviogoe ocuvOnkeg STP ivation pe:

A. 22,40 g/L B.0,76 g/mL r.17,00 g/L A. 760,00 g/m3.

3.2. OLaAn oykou 3,6 L mepléxeL appwvia os mieon P, = 2,00 atm ko Beppokpaocia 27°C.
H apxikr moootnta TNG alpwviog otn pLaAn nTav:
A. 0,20 mol B.4,98 g r.830g A. 48¢g

3.3. Eva H€POC TNG AUUWVIOG SLOXETEVETOLOE KPUO VEPO, SLAAVETALTIANP WE KALTIPOKUTTEL S LAAU A Ay
TtoU €xeL Oyko 500 mL. H rtieon otn pLdAn peTpeital ek VEOU PE LOVOUETPO Kal BplokeTal ion pue P,=1,18
atm og Beppokpacia27°C. H moodtnTa TNG o pUwviog mou SLaAuBnke elvation pe:

A. 0,10 mol B 0,12 mol r. 0,20 mol A. 0,24 mol

3.4. H poplakn Katd OyKo cUYKEVTPWON cTou SLaAUUATOG A, eivation pe:
A.0,024 M B.0,120 M r. 0,240 M A. 1,200 M
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3.5. 100 mL and to dtaAupa A; avaplyvuovtal pe 400 mL StoAbpotogappwviac0,17 %w/vkat 1500 mL
StaAvpatogappwviag0,2 M. H popLlakr KOTd OYKO CUYKEVTPWAOHN CTOU SLAAULOTOC TTOU TP OKUTITEL ALTIO
TNV avaueén eivation pe:

A.0,182 M B.0,120 M r. 0,240 M A. 0,480 M

3.6. To StdAupa A; e€oubetepwbnke pe mepiooela SLaAUPATOC BeLKOU 0E€0G E ATOTEAEOUA Va
nipokUPeLSLaAupa A, Ttou TiepLEXeL X g euSLAAUTOU aAatog. To X eivalico pe:

A.132¢g B. 40,8 g r.0,2 mol A. 0,4 mol

4. To viTpko Baplo, Ba(NO;), elvat évo To€LKO AAOLG KOLL LLOL OLTTO TLG XPOELGTOU ot Blopnxavia elvatn
KOTOLOKEUN TIUPOTEXVNUATWY LE XA P ALKTNPLOTIKO TIPACLVO XPWHAL.

4.1. H avtiSpaonmnouneplypddelopbad tn diaomoon tou vitpikol Bapiou eivat:

A. 2Ba(NO3), (s) >2Ba0(s)+50,(g)

B. Ba(NOs), (s) > BaO(s)+2N0O,(g)

I. 2Ba(NOs), (s) = 2BaO(s)+2N0O,(g)+0,(g)

A. 2Ba(NOs), (s) = 2Ba0(s)+4N0,(g)+0,(g)

(Zwoth antavtnon: A, Movabec: 2)

4.2, 0,010 mol vitpikou Bapiou BeppaivovTtal uéxpLtnv mAnpen Stdomocon Tou aAatog, cUUPwWVa PE ThV
nopanavw avtidpaon. Hudla tou ofeldiou tou Bapiou mou mapdyetat oo tn Stdomnaon sivat:

A. 1,5g B. 2,6¢ r. 30g A, 41g
(Zwotn amavtnon: A, Movadeg: 2)

4.3. H ouvoAikn moooTnTa TWV aepiwv mou mapdxdnkayv and tnv dtdomnaon twv 0,010 mol vitpikol
Baplou eivat:

A. 0,015 mol B. 0,025 mol T. 0,030 mol A. 0,050 mol

(Zwotn anavtnon: 8, Movabdec: 1)

4.4. H ouvoAikn pada twv aepiwv mou mapaxdnkav ano tnv dtaonacn twv 0,010 mol vitpikoL Bapiou
elvat:

A. 0,62g B. 1,1g r. 2,0g A, 22g
(Zwotn anavtnon: B, Movadeg: 3)

4.5. O 6UVOALKOG OYKOGTWV aepiwv mou mapdxBnkav and tnv didomnaon twv 0,010 mol vitpikov Bapiou,
HeTpNUévogoe Beppuokpaoia 387K kal mieon 2,0 atm eivad:

A. 0,40 L B. 0,47 L I. 0,56 L A. 0.67 L
(Zwotn aravtnon: A, Movadeg: 2)

5. O owkovopLk@ ekpetalelopog Bwéitng £xel meplektikdTnTA peyoAltepn amo 45-50% w/w o€
pLoteiblo Tou apylhiou, amo to omoilo PeTd amd enefepyaoia mapoAopuBAveTal NAEKTPOAUTIKA TO
oaAoupivio (apyiAlo).

5.1. 18,00 g evo¢ delypatog A opuktol Bwéitn, o omoiog eAéyxetal yla To av gival aloMoLOLOG WG
petaMevpa, udiotavrtal petaAloupyikn enefepyacio kol TEAkA mapalapBavovtal 6,00 g aloupivio
kaBapotntac os 90%. Me Baon TNV MOcOTNTA TOU aAoupLviou mou mapeAndOn n MepPLEKTIKOTNTA TOU
0pUKTOU o€ Tploeidio Tou apyhiou elvation pe:

A. 62,9 W/W KOIL TO OpUKTO givalt B. 56,7 w/W KOlLTO OpUKTO €lvoil
eKpeTaAAeV OO EKUETOAAEVGLUO

I. 55,6 w/w KaLTO 0pUKTO bev eival A. 33,3 w/w KaLTo opukTo elvat Sev elva
eKPeTAAA VOO eKPeTAAAeVOLUO

5.2. Av emuBefatwbnKe OTLTO CUYKEKPLUEVO OPUKTO EXELETIONC TIEPLEKTIKOTNTA O€ apatitn (o€giblo Tou
owdnpou) 16%w/w kal mapeAndbnoav petd amnod enefepyoacia tou A 0,018 mol aluatitn, o XNUKOG
TUTIOC TOU slvat:
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A. Fe,O B. Fe,0; I. FeO A. OFe

5.3. H ocuvoAiki moootnta Tou aAoupwviou ou mapeAndOn avtidpa pe StdAvpa Beukol oféog 4,9%
W/V ouudwva PE TNV OpaKATW avtidpaon:

....... apyiAo(s) +.......0euko of0(aq) = .......mpoidv 1(aq) + ........TPoIOV 2(g)
H avtidpaon eivatavtidpaon:

A. ouvBeong B. amANRGavTKATAOTAONG

. SUTAAGAVTIKATACTOONG A.  Swdonaong

5.4. OLouvtedeotégTngavtidpaongeivatLavtiotoya:

A. 2,3,13 B. 2,1,3,3 I. 2,331 A. 2,1,1,3

5.3. O OyKoGTou aepiou mou eKAUETAL UETPNUEVOG OE Tiieon 2 atm kat Beppokpacio27°C elvat:
A. 1,85 L. B. 3,69 L r. 4,48 L A. 6721L

6. Alvovtal: Ot atopikol aptBuoi: Ca =20, ;H =1, 0 = 8 kat n StaAutotnta tou udpoeldiov Tou
ooBeotiov otn Beppokpaciad, =0 °C ion pe 0.19 g ava 100 g vepou.
6.1. To ubpoteidlo Tou aoBectiou eivadt:
A. lovtikn évwon  B. ToAwpEvn l. un moAwn A. nUUTOAKN
OMOLOTIOALKH €VWon OMOLOTIOALKH EVWOn  €vwon
6.2. To udpoeidlo Tou aoPeotiou os BeppokpaociamepBailloviogeival:
A. oteped B. uypo . agplo A. SaAuvpa
6.3. Kopeopévo dlaiupa udpoeldiov tou aoPeotiov oe Beppokpacio: 6; = 20 °C mepléxel og 200 g
vepoU 0,34 g udpoteldiov tou acBeatiou. HdlaAutotnta tou og 8, ava 100 g H,0 eivation pe:
A.0.19g B. 0.17g r. 0.34g A. 038¢g
6.4. H %wW/w TIEPLEKTIKOTNTO LUTOU TOU SLAAUMATOG Elvaltion Ye:
A. {on pe0.17 B. Alyo pkpotepn amno r. ionue0.34g A. \iyo pkpotepn
0,17 ano 0,34

6.5. To StaAupa auto Y uxetaloe Beppokpaacia: 0, =0° C. To SLGAUpA TOU TPOKUTITEL Elvat:
A. KOPEGHEVO B. I. Kopeopévo, al\d €xel méoel  A. KOPEOUEVO, MG

OKOPEDTO  {Tnua €xel ekAuBelaéplo
6.6. Oswpolpe OtTL n SlaAutotnta tou udpofeldlou Tou aoPectiou €€apTATOL YPAUULKA ATIO TN
peTaBoAn tngBepuokpaciog (dnAadn os kabe petafoln tngBeppokpaciagkatd 10°Cn dtaAvtotTnTd
Tou petafaAletal katd ion moootnta). To kopeopévo Slailupo udpoteldiov Tou acPeotiou Tou
epwrtnuatog 4.3. Bepuaivetal o Bepuokpacio 65 =50 °C. Ano Tig akOAoUBEC TpoTAoELg Tou adopolV
To SLaAupa ou €xeL Beppokpacio 50 °C owotn elvat:
A. To teAko StaAupa mepiéxel 0,34 g udpoteldiou Tou aoBectiou.
B. To teAiko StaAupa repléxet 0,17 g udpoteldiou Tou aoPeotiou.
I. To teAko Stalupa mepléxel 0,38 g udpoeldiou Tou aoBeoTiou.
A. 3tovmuBuéva tou Soxelou kataBubilovtal 0,03 g Wruatod.
6.7. o tnv mAnpn e€oudetepwon tou 1/10 tou StaAlpatog A3 amattovvtal:

A. 0,168 g B. 205,8 mL aéplou HClI T. 102,9 mL aéplou A. 2,06 L agplou HCI
HCI LETpNUEVO o€ STP HCl petpnuévo oe STP  petpnuévo oe STP
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NPQTO MEPOZ-EPQTHZEIZ MOAANANAHZ ENIAONHZ

1. MNa ta wotomna dtopa X kat Q woxvet *2x, >0, dpa:

x+1 7% 2x-3
A. x=3 B.x=4 rx=5 A.x=6

2x+2 X 3x-1
x+1 7Y 2x-3

2. Na ta wootona atopa X kat Q .oXUEL: Q, dpa Ta LooToMa AUTA elval:

A. XhQ B. )X, 0 r.nx 1m0 A. °X, 0
3. AUO OpYOVLIKEG XNHLKEC EVWOELGTIOU ATIOTEAOUV PEAN TNG (610G OPOAOYNG OELPAG:

A. €xouv ToV (610 HopLOKO TUTIO. B. SladEépouv ot OXETIKA Hoplakn palo
KoTtd éva aplBud noAamAdaoclo tou 14

I. éxouv tnv 6l % w/w neplektikotntace C A, Stadépouv kata tnv opada —CH, —

4. Mg 10 YEVIKO poplako tumo C,H,,.;OH (v=3) cuppoAilovtoL ot GKUKAEG:
A. povooBeveicalkoOAeC B. KOpeopEveC HovooBeveic aAKOOAEG

. akopeoteguovoobeveicalkoodegue évav  A. kopeouévegdlobeveic aAkoOAeg
S1mAG Seopo

5. O uSpoyovAVOPAKAG UE CUVTAKTLKO TUTIO ovopdletal (cUudwva e to cuotnua IUPAC):

A. 2-atBulo-2-porulonpondvio  B. 2,3,3-TpLpeBulomnevtavio CHS?H'CHS 6. ATtd TiC
. 1,1,2,2-tetpapsbulofoutdvio  A.2-atbBulo-2- CH3?—CH3 T[-OLpOLKdL'C
LOOTIPOTIUAOTIPOTIAVLO C,Hs w

TIPOTACELGTIOU AVA.PEPOVTOLOTO GALVOLEVO TNG LOOUEPELAG, OWOTA ElvatLn:

A. Zta alkévia epdaviloviatodataeibntng B. OL evwoelg CH;CH,CHO kot CH;COCH;

OUVTOKTLKAC LOOUEPELOG elvatloopepn Béong

. O &wabuhalBépac eival loopepng pe A. To CUVTAKTIKA LOOUEPN €xouv To (Slo

€VWONTIOU aVAKeLoE AAAN opoAoyn oelpd onueio PBpoaopol adol meplExouv (oo
aPLOUO OTOUWY AVOPAKA OTO HOPLO TOUG

7. ATO TIG EMOUEVEG EVWOELG SEV EIVOLCUVTAKTIKA LOOUEPNG LLE TNV 2-TIEVTAVOVN:
A. mevtavaAn B.2-peBuioBoutavain l. 3-mevtavovn A. 3-peBulomevtavain

8. To Tpito HEAOGTNC OUOAOYNC OELPAC TWY OAKASLEVIWY EXELLOPLOLKO TUTIO:
A. C;H, B. CsHg . CsHyo A. C4Hs

9. A0 TIG aKOAOUBEG TAEELG OPYOVIKWY EVWOEWVY, SEV €XOUV XOPOKTNPLOTIKN opada oL:
A. oL aAkoOAec B. ol uSpoyovavBpaKkeg . ta kopBofulkd oféa  A. oL aAbelideg

CH,
|

10. To 6vopa TG Evwaong oTto Suthavo oxfpa ivat: CH, - C - CH,
|

OH

A. puebulo-2- B. 2-Boutavoin l. 2° BoutuAikr) aAkoOAn  A. Kavéva amd Ta
T(POTIOLVOAN TmiponyoUuEeva

11. To 20 péNOG TNG OUOAOYNG OELPAC TWV ECTEPWV TWV KOPECUEVWY LOVOKOPPBOEUALKWY OEEWV
LLE TIG KOPEOHUEVEG LOVOOBeVelG OAKOOAEG €XEL LOPLAKO TUTIO:
A. CG,H,0 B. C;H,0, I. C3HsO, A. C3HgO

12. O apBuOGTWY SuVATWY KOPESUEVWY LOVOCSOeVWY AAKOOAWVY TTOU €XOUV MEPLEKTIKOTNTA 21,62% o€
o€uyovo eival:
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A 3 B. 4 rr. 5 A. 6

13. Ot duvatol oUVTAKTLKOL TUTIOLTWY KOPECSUEVWY EVWOEWVY pe M.T. CsH;00, elvat:
A. 9 B. 11 r. 12 A, 13

14. Y&poyovavBpakag A €xel 12,2 %w/w meplekTKOTNTA 0 USpoYOVo ival. O A anotelel To TETapTo
KOTA OELp A LEAOC TWV:
A. oAkaviwv B. aAkeviwv . aAKwiwv A.  oAkadileviwv

15. AAkévio A £xeL rukvotnta 2,13 10 g/mL os migon latm kat Ogppokpacia 127 °C. To mAnbog twv
SuvaTwv LOoOUEPWV elva:

A 4 B. 5 r. 6 A, 7

16. To 2-Boutivio eivalloopepngEvwan e ThV Evwon:
A. 2-puébulo-1-Boutévio  B. 1,3-Boutadiévio l. 3-uebulo-1-Boutivio  A.puebBulo-1-Boutivio

17. 310 poploko tumo CsH,00, avtiotololv eVWOELS TTIoU avikouv o€ §U0 SLadopEeTIKEG OUOAOYEG
OElPEC. AV X 0 OpLOUOC TWV AKUKAWYV CUVTAKTIKWY LOOUEPWV TNG U0 OUOAOYNG OELPAC KAl Y O
ovtiotolocaplOpuogyLlatnv aAAn opoAoyn oelpa, Tote 0 AOyog x/y (6mou x>y) .ooUtal pe:

A. 2,50 B. 2,25 r. 2,00 A. 1,25

18. Mo Kopeopévn povoaBevrg aAkooAn mepléxel 13,514 % w/w uSpoydvo. Mia Loouepr g EVwon TG
aAKOOANC aUTAG, Elva:

A. 2-u£6ulo-2-Boutavoin B. SipéBulompormoavoin

. oawBulonporuhalBépac A. péBuloloompomnulalBépag
ANMANTHZH: A

19. H % w/w cbotaon OAwv twv aAkeviwv og C givat:

A. 91,3% B. 85,7% r. 77,5% A.  69,4%

20. H évwon 3-aiBuAo-2-p£6uAo-4-LooTP ONMUAO-6-eMTEVIKO 0EU £XEL LOPLOLKO TUTIO:

A. C13H2402 B. C7H1202 r. C13H260 A. C30H5002
AMNANTHZH: A

21.0 aplBuogTwy atopwy udpoyovou oe 0.20 mol aBavikol of£og eival epimou ioog pe:
A. 1.2 x 1023 B.2.4 x 1023 r.4,8x 1023 A.6.0x10%%

(Zwot anavinon B)
22. To 2-mevtévio TepLEXELTo (610 mooooTo palag avBpoaka (% C) pe to:
A. mpomnévio B. mevtavio I. 1-Boutavoln A. 3-Boutev-1-0An
(Zwoth andvtnonA)
23. O aplBUOGTWY CUVTAKTIKWY LOOUEPWV TNGEVwonG He poplako tumo C.H Cl givau:
A. 2 B.3 r.4 A.5
(*wotn anavtnon B)
24. Ao Ta mapakAtw {EVYN OPYOVIKWY EVWOEWV, 0TNV (6L OUOAOYN CELPA OLVIIKOUV:
A. CH3CHCH7OH kat CH3CH7CHO B. CH3CH(OH)CH3 kat CH3CH CH(OH)CH3
I. CH3COCH3 kot CH3CH»COOH A. CH3COCHCH3 kat CH3CHpCHO
(2wotn anavinon B)
25. ATIO TIC MAPAKATW OPYOVLKEG EVWOELC, OTNV OUOAOYN OElpd Twv aAdel8wv avrKkeLn évwaon:
A. CH3CHCH)CHOH B. CH3CH»COCH3 I. CH3CHpCOOCH3 A. CH3CHCHyCHO

(Zwotn amavinon A)

20

——
| —



26. Kopeopévn povooBevig aAkooAn A mepléxel oto LopLo Tng ofuyovo kat udpoyovo pe avaloyia
palwv me/my=2/1. O aplOpogaTOUWY GvOpaKa oTo HOPLOTNGA elval:
A1l B.2 r.3 A.4

27. H évwon pe poploko tumo CxH202 pmopei va aviKkeL TNV OLOAOYN CELPA TWV:

A. KOPEOUEVWYV LOVOOOEVWVY AAKOOAWY I KOPEGUEVWVY LOVOOLOEPWY

B. Kkopeouévwv  povokKapBofUAKKwv  of€wv, 1 €0TEPWV  KOPEOUEVOU
HovokapBoEUAKoU 0f€oC e KOPETEVN LOVOOEVH) AAKOOAN

I. kopeopuévwy povokapPBouAkwy ofEwv

A. KOpEOUEVWVY LOVOOOEVWV OAKOOAWV 1} KOPETUEVWVY LOVOKAPPBOEUAIKWY OEEwWV.

28. An6 ta ocwpata ) vypaépla, 1) moAvalBulévio, lll) knpolivn, IV) Almn kat V) anoppumaviika
OlVAAKOUV OTQ TIETPOXN LKA TIpolovTa:
A. lkattolll B. IVkattoV r. llkoittoV A. povotoll

29. ATIO TIC MAPAKATW XNULKEG AVTIOPACELG SEV TIP 0Ly LOTOTIOLELTAL OTOUG KATAAUTIKOUG LETATPOTIELG TWV
OLUTOKLVATWY N:

A. 2€O (g) + O, (g) —= 2CO, (g) B. 2NO(g) —= N, (g)+ 0, (g)
[ .Nyg)+0,(g) "= 2NO g) A. CsHis @)+ 250,(8) ——= 8CO, (g) +9H,0 (g)
2

30. 0,2 mol atuwv pLog opyavikng évwong X dtaBiBalovral os kaotavépuBpo Stalupa Br, og CCl, kat
ocuykpatoLvtoL Metd to téAogtngSadikaciogn pala tou Stahbpatog Bpioketatoavénuévn kata 17,2
g. H évwon X pnopeiva eivatto:

A. alBévio. B. 1-Bourtivio . 3-peBulomevtavio  A. 2-Bouteviko ol

31. Aéplo piypa tou anoteleito arno 200 cm? aéplo aketuAévio kKot 300 cm3udpoyovo (LETPNUEVA OTLG
16lec ouvbnkeg mieong koL Bepuokpaociacg) Beppaivetal mapouvoia Ni. Metd to TéAog Tng avtidpaong
HEoO 0TO S0XElO UIOPEL VO UTIAPXOLV:

A. piypa aBeviov-alBaviou B. piypa atbeviou-udpoyovou [ aBévio  A. albavio

32. Mo va avtipetwriiotein e€acOévion tngotipadagtou 6lovtogotn otpatoocdalpa, otavéa Ppuyeia
XPNOLUOTOLETOL W OVTL UKTLKO N XNHLKA oUCLa IE CUVTAKTIKO TUTIO:
A. CF,Cl, B. CF;CH,F . CFCls A. CH;CH,CI

33. 4,5 kg povotou pe nmeptektikdtnTa 20% W/ w g YAUKOTN upwvovtal. H udla tou SLaAUPaATtog UETATNY
oAokApwon tnglUuwonc StadEPeL oo TNV aApxLKr TOU LoUOTOU KOTA:
A. 440g B. 220g r. 900g A. Og

34. 37 g oG KOPEOUEVNC LovooBevoUg aAkooAng X oetdwvovtal MARpwG, omote oxnuatifovtoL 44 g
pLoG opyavikng évwong W.Hovopaoia tngaAkooAng X eivat:

A. uebudo-1-mpormavoAn  B. 2-BoutavoAn T 1-mpomavoAn  A. peBulo-2-Boutavoin

35. Neplooela petaAAikou K mpootiBetat og 0,5 mol plog kopeopévng aAkooAng kat ekAvovtal 16,8 L
oepiou, petpnuéva os cuvOnKkec STP.O popLlatkOG TUTTOG TNC AAKOOANG UIopEeLva lvaL:
A. CH,O B. C,H:O r. GC,H¢O, A. C3H0;

36. ' TV AKETOVN I TpoTavVovh LoXVEL:
A. amote)el éva oMo TA CUCTATIKA TNG B. ev pmopel va mapaokevaotel pe mpoodbrkn
$opHOANG vepoUL ag aKOPECTO uSpoyovavBpaka
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. Sev avtdpd pe oAkaAlkd SdAuvpa  A. eival KOPEOUEVN €VWoN Kol GUVEMWG Oev
ovtwy Cu?* oavayetat pe H, mapouoia Ni

37. Kaiyovtal téAela 2 mol evog udpoyovavBpaka mou €xouv pala ion pe 140 g pe thv akplpwg
amattolevn moooTnTa 0EUyGvou. Meta tnv PUEn o0 OYKOC TwY Kauoaepiwv tTngkavongoe mieon 1520
mmHg kaLBeppokpaoio 77°Ceivadt:

A. 574L B. 1435L . 16401L A. 252,0L
38. To pebavio euBUuVETALYLA TNV UNIEPBEPALVON TOU ALV T O€ TOCOOTO:
A. 50% B. 18% r. 14% A, 8%

39. H Kopeopévn AKUKAN povooBevic aAkooAn A avtlbpd He TO TETAPTO UEAOG TWV KOPECHEVWV
povokapBouAikwy ofEwv o 6Evo mepIPAAAov Kal tapayel eotépa o omoiog £xel M, =130. Ztov b0
HOPLaLKO TUTIO HE TNV A 0IOVTOUV GUVOALKA:

A. 2 &evwoelg B. 3 &vwoelg . 4evwoelg A. 5 evwoelg

40. AT TIg 0kOAoUBEC eVWOEeLG Sivel £va LovadLIKO TIPOTOV KATA TNV avtidpact tng pe HCI
A. 1-Boutévio B. 2-Boutévio I. 1-Boutivio A. 2-Boutivio

41. Katd tnv mAnpn ka0on oplopévng moodtntag evog aAkwviou A pe O,, n Hala Twv udpaATUWY TIOU
napayetaLeivatlion pe tn palo tou Amou kaiyetal. O HoplaKkOG TUTO¢ Tou aAKviou eivat:
A. CH, B. C3H, . C4He A. C;Hg

42. ‘Eva moAupepEg tou mpomeviou €xel M,=21.000. To mANB0¢ TwV LOVOUEPWVY TIOU AMOTEAELTAL TO
oAV EpEG ElvaL:
A. 1.000 B. 2.000 r.5.000 A. 500

43. ATO TIC evwoelg: A: péBulo 2-mpormavoAdn, B: mpomaviko ofu, I mpomavaAn A: p€budo 1-
TiPpOTaVOAn, E: pomavovn, UMopouV val HETATPEPOUV TO TTIOPTOKAAL XpWHA TOU 0ELVoU SLaAUATOG
K,Cr,0; og mpaowo, aAAd Kalva ovTldpacouV pe HETOAALKO KAaALo (K):
A.olLevwoelc AkalA  B. povo n évwon A . oLevwoelcA,E, B A. povon évwon B
ANANTHZH: B
44. 10 L Boutwviou kaiyovtal MARPWG LE TV 0KPLRWG amoaLtoUpevn mocotnta aépa (20% v/v 0, —80 %
v/v N,). Me 6e60oévo OTL OAoL OL OyKOL Elval HETPNHEVOL OTLG (81EG GUVBNKEC, 0 GUVOALKOG OYKOG TWV
Kauoaepiwyv peta tnv Puén toug, eivatiocog pe:
A. 30L B. 250L r. 40 L A. 260L
AMNANTHZH: A
C4He + %Oz - 4CO, + 3H,0
0L 55L 40L 30L
Yt 100 L agpamepiéxovtat20L O, kot 80 L N,
55L O,kat XLN,
Onorte, meplEyovtol 220 L N,
Me tnv P Uu€n amopakplvovtoLoludpatuol. >uvenwgmapapévouv: CO,, N,.
JUVOAIKOGOYKOG: 40 L+ 220 L =260 L
Jwotn andavtnon A
45. Katd tnv Kauon opLoPEVOU OYKOU EVOC 0LEPLOU GKUKAOU USpoyovavBpaka A, TapayeTal akpLBwg
loog dykogubpatuwv. O udpoyovavBpakag autdc, umopeiva eivaLto:
A. pebavio B. aBivio . Tmpomévio A.  aBévio
ANANTHZH
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4X +y

CyH, + 5 xCO, + %HZO

AL (y/2)-AL
A=(y/2)-A= 1=y/2 = y =2. Iwotnanavinon:B
46. To CO, BewpeitalunetBuvo yla Thv uTEpBEpuavon TG ATUOOh aLpag, o€ T0o0oTo 50%. To Seltepo
TILO ONUAVTLKO A€PLO TIOU OUVTEAEL oTNV UTIEPBEP VO TOU MAQVATH ElVOLTO:

A. O; B. NO, r. CFCs A. CH,

ANANTHZH: A

47. OLakohouBegmAnpodopieg adpopouv TNV XNUKN Evwon A:

I. Amoxpwpartilelto 6€wvo StaAupa KMnO, 1. AnoypwpartileLto kaotavépubpo SLaAupa
Br, oe CC/,

lll. Me enibpaon avtbpaotnpiou Tollens, V. Me mpooBrkn petaAAikol Na, Oev

TIOLPAYETALKATOTITPO A pYUPOU nopatnpeitatékAuon agpiou

Emopévwg, n évwon A punopeiva eivatn:

A. BoutavaAn B. PBoutevohin r. BoutevaAn A.  PBoutaviké o€y
ANANTHZH:T

48. Kopeou£vo povokopBoEUALKO ol (E) pe M,=46 avtibpa pe Kopeopévn povooBevi aAkooAn (Z), n
omoia pe mMANPN ofeldwon petatpénetal oe KeETOvN (O) Kal mapdyetal eotépag (A) ue M, =88. Ot
evwoelg(E), (Z), () kaL(A) elvaLavtiotoya

A. mpomoaviko oV, IPOTOVOAN, TTPOTIAVOVI, TIPOTIOVLKOC TIP OTIUAECTEP OG

B. atBaviko ofU, atbavoln, atbavaAn, alBavikog alBulecTEépag

I ueBaviko o€L, 2 mpomavoAn, Tpomavovn, LEBAVIKOG LOOTIPOTIUAEGTEP A

A. peBaviko o€V, mpomavoAn, TPOMAVOVH, LEBOVIKOG TIPOTIUAECTEP QG

ANANTHZH: T

49. Eva aéplo aAkivio (E) €xel mukvotnta 1,786 g/mL oe STP cuvOrikeg. Me uSpoAuon tou aAkviou
outou mapouoia Hg/HgS0,/H,SO, mapdystal opyoviki eévwon (Z). Ot evwoelg (E) kat (Z) sival
avtiotowa:

A. abivio, atBavain B. Boutivio, Boutavovn
l. mpomivio, mpomavovn A. mpormivio, mpomavain
ANANTHZH: T

50. >& €va KOPEOUEVO HOVOEDTEPQ, N avadoyio palwv avBpaka mpogofuyovo sivar 15:8 avtiotoya. Me
v uSpOAUCH TOU €0TEPA TIAPAYETOL TO KOPEOUEVO HOVOKAPPROSUALKG ofu (E) kol n kopeouevn
povooBevig aAkooAn (Z) n omoia dev propel va petatpe el to moptokaAl xpwpa Stalvpoatog K,Cr,0,
o€ npaowo. OLevwoelg (E) kat(Z) elvatavtiotoya:

A. peBaviko ofU, pEBUAO-2-TpomtavoAn  B. atBavikd o€V, peBulo-2-mpomavoAn

. mponaviko oL, alBavoin A. mpomavikd o€V, TpltotayrBoutavoin

ANANTHZH: A

51. Anto TG akolouBecg evwoelg avtdpa pe Na kat aAAalel to ypwpa tou StaAvpatog tou K,Cr,0,
napouocia H,SO, and noptokaAioe mpactvo:

A. alBavikd o€v B. alBavain . 2-mpomavoAn A. pomavio

ANANTHZHT. -  1,5Movadeg

52. MpoocBnkn udpoxAwpiou oto amlovotepo StakAadlopévo aAkévio Slvel w¢ KUPLO TPOIOV
€va. aAkuAoxAwpidlo:

A. TIPWTOTAYEC B. Seutepotayég I. TpLTOoTAYEC A. TeTOpTOTAYES

53. Ano TIg enmopeveg evwoelg Sev ofeldwvetal, xwpig va dtacmaotel n alvoida tngn:
A. CH;OH B. CH;COCH; I. CH;CH(OH)CH; A. CH;CHO
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54. To nponivio otav SapPaoctel o vdaTKO SLdAupa Beukol of€og pe kataAutn HgSO4 Sivel
w¢ KUPLO TIPOIOV:
A. CH3;CH,CH,0OH B. CH;CH(OH)CH; . CH;COCH; A. CH,=CHCH,0H

55. Kata tnv mAnpn kavon owv poalwv Twv EVWOEWV TIou akoAouBouv, o pikpotepog oykog CO2
elevBepwvetal oto nepBAarlov amod TNV mARPN kKavon Tou:
A. CH4 B. C2H6 r. C4H10 A. Cngg

56. ATIO TIC EVWOELG TTOU aKOAOUBOoUV avTidpd HE HETOAALKO VATPLO N évwon:
A. 2-Boutévio B. 1-Boutivio I. 2-Boutivio A. 1-Boutévio

57. H SwueBulompomavoln pmopet va adudatwbel pe petdbeon evog peBuAiou o€ YeELTOVIKN
B€on kot Tou Suthov Seopol (mou oxnuatiletatl) Tavtoxpova. To mPoidv TG adudATWONG TNG
elval to:

A. 2-mevtévio B. pedulo-2- T. ueBulo-1-Boutévio A. 1-tevtévio
Boutévio

58. Kata tn SaBifacn pedulomponeviou oe uvdatikd Stalupa H2SOs TPOKUTITEL WG KUPLO

Tpolov:
A. Kupiwg 2-pebulo-2-mpomavoin B. 2-peBulo-2-mpomnavoln
I. 2-uebudo-1-npomavoin A. amokAeloTika 2-puebulo-1-pormavoAn

59. Me enidpaon Na oe 7,4 g TNG KOPEOUEVNC LovooBevoUc aAkoOANG A ekAUETaL OYKOG aepiou
HeTpnuUéEvog o€ STP oog pe 1,12 L. Me aduddtwon tng A, mapdyetal €va aAKEVLIO, TO OTolo JE
pocBnkn vepol oe Ofwvo meplBAMov mapdyel w¢ KUPLo Tpoldv tnv €vwaon B, n omola dev
ofelbwvetal xwpig va dlaomaotel n aAvoida tng. H évwon A eival n:

A. 2-BoutavoAn  B. peBulo-1-mporavohn T. peBuro-2-mpomavoAn  A. 1-Boutavoln

60. Ao TIc akOAouBeg ipotacelg ival AavBaopévn:

A. H mpomavdAn eivat wopepng tng B. Alo LoouEpEiG EVWOELG HmopoUV va £XouV
TipOTaVOVNG TNV (6la XopakTnNPLOTIKY opada

I To alBaviké ofu eival woopepég pe to A. H 2-mpomavoAn ofsldwvetal mpog o&v
peBavVLIKO peBuAeaTEpa Xwpic va dlaonatalnalvoida tng

61. To duowko aéplo amoteAsital and kuplwe amd pebavio. 500 mol ducoikol aegpiou MoU EXeL
nieplektikotnTa 90% v/v oe CH, kat to urtdAouto 10% v/v eivai CO,, kallyovtal téAela ka eAsuBepwveTaL
GUVOALKA O0yKoG¢Tou CO, HETPNUEVOG OE IPOTUTIEC oUVONKeG (STP) loog pe:

A. 11.2 md B.22.4 m3 r.33.6ms A. 44.8 m?

62. O uSpoyovavOpakocA exeLmepLEKTIKOTNTA 75 % wW/wW og dvBpaka. O A givat:
A. aAkivio B. aAkadLEvio I. aAkévio A. aAKAVLIO

63. Me emidpoaon Loopoplakngnocotntog udpoxAwpiou: HCl oto alBivio: CH=CH napayetatévwon A, n
omnoia mMoAupEPIlETALTIPOG TO TIPOIOV E TO EUMOPLKO OVOuQ:
A. orlon B.PVC I. moAuotupdALlo A. \oompévio

64. ATO TIG AKOAOUBECTIPOTACELGTIOU adopoUv otnv HeBavoln, AavBacpévn sivatn:
A. Mrnopel va mapaokeuaoTel Le TpooBrkn vepoU og aAKEVLO

B. Avtidpa pe vatplo kaledeuBepwveLl agplo uSpoyovo

. Mnopei va o&eldwbei amd to 6€vo StdAupa KMnO,
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A. 3e kataAAnAec ouvOnkegadudatwveral pog SipeBulalBépa

65. Miypa mepiéxet tnv évwon A: C,H,O kat tnv kapPBovulikn évwon B: C4H,0. AMO MELPAPATIKA
Sedopéva SLaTILOTWVOULE OTL:
1) Me mpoaBnkn nepiooslag peTaAALkoU Na 0 OpLOMEVN TTOGOTNTA Ly OTOC EKAUETALAEPLO.
[1) Me mpoaBrKn LKPETOoOTNTAG TOU HiyMaTog o otayoves dtaivpatog K,Cr,0,, mapouoia H,SO,, To
TIOPTOKAAL YpwHa Tou StalUpatog dev petaBarAetal
OLevwoelgA kal B pmopouv va eivatavtiotowya:
A. BoutavaAn- Boutavovn B. 2-BoutavoAn -1-BoutavoAn
I. ueBulo-2-npomavoAn- Boutavovn A. pebulo—-2-npornavoAn-foutavain
amnavinon vy
66. AAKOOAN A ipokUmteL he emidpaon H,0 og aAkévio, evw e emidpacn nepiooelog 6&vou SLaAUpaTog
KMnO, petatpénctaios ofu. H A eivaln:

A. uebavoin B. aBavain I. 2- mpomavoin A. alBavoln

67. Aev
Umopeiva mapaokeuaotel we kUPLo poiov e poobrkn H,O og akdpeoto uSpoyovavBpaka n:
A. alBavoin B. alBavain I. mpomavovn A. pomavan

68. Kopeouévn povooBevic aAkooAn A, n omola ofeldwvetal MANPWE TPOG KETOVN, avildpd o€
KOTAANAEG OUVONKEG UE KOPECUEVO POVOKAPPBOEUALKO o€V omOTE oXNUATI(ETOLOPYAVLKO TIPOLOV B mou
TIEPLEXELOTO LOPLO TOU 0€UYOVO Kaludpoyovo pe avaloyia polwv me/my=4/1.H aAkooAn A prmopeiva
givatn:

A. aBavohin B. 1-mpomavoAn I. 2-mpomavoAn A. 2-BoutavoAn

69. 12 mol aAkéviou A moAuvpepilovtal kat mpokumrtouv 0,008 mol moAupepoug pe M,=63000. To
aAKEVLOo elvalTo:

A. alBévio B. mpomévio l. 1-Boutévio A. pebulompomnévio

70. Arto tnv avtidpaon tngévwong CH3CH(OH)CH3 pe 6§vo StaAupa Sixpwptkol kaAiou mopdyetoal:
A. CH3COOCH3  B.CH3CH2CHO I CH3CH2COOH A. CH3COCH3

(Zwotn amavinon A)

71. H elkovi{Opevn Evwon TpoKUTTEL Ao TNV avtibpaon:
A. BoutavikoU of€oc kal B. mpormavikol o€og Kat

aBavoAng alBavoAng
. aBavikov of€ockatl- A. atBavikou of€oc kot 1-
T(POTIOVOANG BoutavoAng

(Zwotn amavinonA)

72. Mpoidvta TngateAoUgKaUOoNGTOU oKTaviou unopeiva sivat:

A. CO+H, B. CO+H,0 r. CO,+H, A. CH,+H,
(2woth andvtnon B)

73. O OUVTOKTIKOG TUTIOG TOU TOAUHEPOUG TOU WMOPEL va TPOKUYPEL A0 TOV TIOAUUEPLOUO TOU
T(pOTIEVioU gival:

A. {CHp—CH(CH3)},  B.{CHp—CHp—CH2-}, T.{CH(CH3)—-CH(CH3)}, A.{CH>—CH>},
(Zwotn anavinonA)
74. To mpoiov Tng avtidpaongmou avamnapiotoral and tnv akoAoudn e€lowon eivatl:
CH3CHCH=CHCHCH3 +Hp0 —"2%%
A. CH3(CH2)2CH(OH)CH2CH3 B. CH3(CH2)5CH3
I CH3(CH2)2CH(OSO3H)CH2CH3 A. CH3(CH32)g0OH

(Zwotn anavinonA)
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75. H auvBeon tng mpomavovng unopel va mpaypotonotn et péow tng akoAoudng mopeiag: mpomnévio
- X = nponavovn. Hévwon X sivat:

A. CH3CHBrCH3 B. CH3CHCH3Br . CH3CH(OH)CH3 A. CH3CH2CH0H

(2woth anavtnonT)

76. ATO TIG EMOUEVEGOUTiEC bev avTidpad peto CHy:

A. O, B. Cl, l.Br, A.H,

77. H alkooAn H,C—CH,—CH—CH, glval:
OH
A. TpWTOTAYNG B. Seutepotayng I. d1oBevn¢ A. tplobevig
78. Me mpoaBrikn udpoyovou o kapBovuAikn évwon eV Unopeiva mapaokeuaoTeln:
A. peBulro-1-mpomavoAn  B.peBuldo-2-mpomavoAn . 1-BoutavoAn  A. 2-Boutavoln

79. Me vatplo (Na) avtidpouv:
A. alBavoln- diueBulaBépag B. mpornivio-2-Boutivio
l. 1-Boutivio-2-Boutivio A. mporivio - pomaviko ov

80. OLeotépegeival Suvatov va mpokuPouy pe:

A. avtidpaon petafl aAkoOAng kot B.mAnpn oeldwon mpwrtotaywv aAKOOAWY
kapPo&uAikoU o&€og

I. mMAnpn ogeidwon deutepotaywv ahkoodwv A. apudatwon Twv aAKOOAWV

81. 2 L StaAbpatog yAukolng nmeplektikotntag 18% w/v udbiotavrat aAkooAwkr {0puwon katd 100%,
xwpic va petapAndel o dykog tou Stahlpatog. Av n mukvotnta tng oAkooAnc ival 0,8 g/mL, to
SltaAupa eivaty aAkooAkwy BaBuwv kattox eivatico pe:

A. 95 B. 10,5 I. 11,5 A. 125

82, Melypo pebaviou kat Boutaviou cuvoAikic palog 180 g kaiyetal TEAElA PE TRV OKPLBWG
OMOLTOUPEVN TTOGOTNTO 0EUYOVOU. Ta KU EPLD, LETA TNV PUEN, KaTaAapBavouv cuVOALKO Oyko 295, 2
L petpnuévooe nieon 1 atm kaBeppokpacio 27° C. H clotaon Tou pelyuatogos pebdavio katBoutavio
avtiotowa elvat:

A. 64g116¢g B. 16g,164¢g rr. 128g,52¢g A. 80g, 100 g

83. H yaAaktikn {Upwon:
A.paypatonoleitatmapouaia tou eviUpou lupdon  B. £xel wg mpoidv CH;CH(OH)COOH
I. diveltmpoidvta CH;CH,OH kal CO, A. divetmpoidvta CH;COOH kaLH,0

84. To udpoyovo: Hz €xeL avd mol peyaAutepn Beppavtiky wavotnta and tov avBpaka: C.
MeyaAUtepo 000 BepudtnTag mapdystal and tnv mAnpn Kalon tg EVwonc:
A. CH, B. C,H¢ . C4Hqo A. CgHqg

85. H évwon mou adudatwvetal euKOAOTEPA TIPOC OAKEVIO £lval Ao TIC akOAOUBES n:
A. CH;0H B. CH;CH,0OH I. CH;CH(OH)CH; A. (CH3),C(OH)CH;

86. AvtiSpouv 10 popla pomévio pe H,O og katdAAnAeg ouvOnkes. Oa mopoaxbolv:

A. 10 popwa 2- B. 10 popia 1- T.8uodpla2-mpomavoAng A. 20 popua  2-

T(POTIAVOANG T(POTIAVOANG KoL 2 popLa 1- mpomavoAng
T(POTIAVOANG

amavinon vy
87. O aplBuogoktaviou piag Beviivng delyvet:
A. moéoa mL oktaviou eptéxetn Bevlivn.
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B. tnv % v/v meplektikotnTa tng Beviivng o oKTaAvLo.

I. Tnv % v/v meplektikoTNTA TOU 2,2,4-TpLueBudonevraviou o’ éva piypa emtaviou kat 2,2, 4-
Tpluebulonevtaviou Tou mapouctalel tnv Sla cupneplpopd ot Eva TMPOTUTO
Bevlvokvntrpa e tnv umno eE€taon Beviivn.

A. To pUBUO TWV KTUTNUATWY (ULKpOoEKPAEEWV) TOU Klvntnpa KATtd thv avadAetn tng

Bevlivnc.

88. H ooun tou uypaepiov opeiretal:

A. 0TO BOUTAVLO IOV TTEPLEXEL B. OTO TPOTIAVLO TIOU TIEPLEXEL

l. oTN WKPH TTIOOOTNTA OPYOVIKWY EVWOEWV TOU TUTIOU R-S-HTOU TtepLéXEL.

A. otnv oeibwon tou Boutaviou amo to ofuyovo Tou aépa.

89. Q¢ ouvTNPNTIKO TpodipwVY e KwSLKO E-210 XxpnoLuomoleltaLn XNk EVwon UE CUVTOKTLKO TUTIO:

A B. NH, O§C/OH

o |
CH,COOH OH [ oo .CH2COOH
CH3;CHCOOH

A.
90. Ano tougudatavOpakegyAukoln, dpouktoln katoakyxapoln avtidpouv pe to avtidpaotrplo Tollens
koL Sivouv katomtpo Ag:
A. povonyAukdln B. n yAukoln kot n [ n YAUKOYn koL n  A. KOLOLTPELSG

dpouktoln ocakyxapoln
91. O xnuikog tunog CH;CH,SO;™ Na*avtiotolyei os:
A. camnouvt B.ouvOeTiko anoppumtavtikd . pKKUALO A, TUTOoTA o TO Mapamavw
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AEYTEPO MEPOZ-AZKHZEIZ

1. loopoplakd piypo 800 LOOUEPWY KOPEOHEVWY povooBevwv aAkooAwv X kat W palag 12.0 g
oelbwvetal MANPwWG and 6€wvo Stalupa KMnO,, xwplc va Sltaomaotel n aluoida kamotag anod tig Svo
evwoelg. Na v mAnpn eoudetépwon tou piypatog (M) mou mpokUmrtel amottovvtat 200 mL
SloAUpatogNaOHO,5 M.

1.1. O1 800 evwoelgKkaln cvoTtaon Tou piypotogos mol sivat:

A. 0,2 mol 1-BoutavoAn kat 0,2 mol peburo-1- B. 0,1 mol 1-mpomavoAn kat 0,1 mol 2-

T(POTAVOAN T(POTAVOAN
I. 0,1 mol 1-BoutavoAn kat 0,1 mol 2-mpomavoin A. 0,05 mol 1-mpomavoAn kat 0,05 mol 2-
T(POTAVOAN

1.2.'lon moootnTa Tou apXkol piypatog SloxeteveTal oTo piypua Mmou npoéku e amod tnv ofeidwon.
Ta mpoidvta mou Ba pokU P ouv eival:

A. TIPOTAVIKOG P OTIUAEGTEPAG IOVO B. Boutavikog BoutuleoTtépag Kal BOUTAVIKOG
LOOTIPOTIUAECTEPQG

. TPOMAVIKOG TPOTUAEOCTEPAC KAl TPOMAVIKOG A. TPOMOVIKOC BOUTUAECTEPOG KAL TIPOTIAVIKOG

LOOTIPOTIUAECTEPOG T(POTIUAECTEPQLC

1.3. AutAdolo TooOTNTA ANO TNV MOCOTNTA TOU apxXlkoU Hiypotog Kaiyetal mAnpws. O BewpnTika
amattoluevog oykogaépa (20% v/v o O,) ylatnv mANPn KAUon TOU LiyUOToC HETPpNUEVOG OE STP, elval
loog pe:

A.44,8L B. 201,6 L r. 256,4 L A. 224,0 L

1.4. AkOpeoTtog akukAoc uSpoyovaBpakac (A) avTidpd He aUHwWVIaKO (LBATIKO) StaAupa YAwpLolyou
povooBevoug xaAkoU (CuCl, NH;) kat mapdayetat n évwon (B). lon mocotnta tng évwong (A) avtdpa
TIAAP WG LE LoopopLakn moadtnTta udpoyovou (H,) katmapayetatéva povo ripoiov (N, to omoilo pumopet
va anoypwpatiosl dtaAuvpa Bpwpiou (Br,) mou eivat StaAupévo os tetpaxAwpdvBpaka (CCl,). Av n
évwon (I avtidpaocel pe vdatiko Staiupa Beukol oo (H,SO,) mapayel 12.0 g piypatog twv X kat W
pe avaloyia cuotatkwy 1:5 avtiotolya. Ot evwoelgA kat X eivatavtiotowa:

A. 1-Boutévio kal 1-BoutavoAn B. IPOMiVL0 Kal 2-TPOTaVOAN
I. 1-Boutivio kal peBuAo-1-mpomavoin A. pormivio kat 1-mpomavoAn

2. Aéplo piypa amoteAsital and 3 dakukAoug udpoyovavBpakeg X, W, Z kal €xel 6yko 600 mL. O
vdpoyovavBpakag X eilval OAKAVIO ME TMEPLEKTIKOTNTA 75% Katd BApog oe AavBpaka Kal o
vdpoyovavBpakag W avrkel otnv oupdhoyn oelpd Twv aAkwiwv. H avaloyia Oykwv Twv
udpoyovavBpakwv X, W, Z oto piypa eivat1:2:5 avriotoya.

2.1. H ovopaoia kaLo 6ykogtou udpoyovavBpaka X eivatovtiotoLya:
A. Boutavio, 75 mL B. peBulompomnavio, [I.pebavio,75 mL A. alBavio, 375 mL

150 mL
2.2.To mapamnavw piyua avopyvoetal e 15 L atpoodatpikot agépa (cbotaon agpa: 20% v/v O, Kat
80% v/v N,) kat to piypo avadpAéyetal Sto koucagpla v avixvelBnKe mMOCOTNTA QMO TOUG
vdpoyovavBpakecX, W, Z. Ta kaucaéplo P Uxovtalotn cuvnOlopévn Beppuokpaoia, omoTe EAaTTWV ETAL
0 OyKOG Toug Katd 1,35 L. Itn ouvéxela, ta Kavoaépla SlafiBalovial os meploosla KOPECHUEVOU
StaAvpatoc udpoleldiou Tou aoBeotiou kat mpokaAeital Kol TEAIKA amopévouv 12,9 L kauvoaepiwv.
OMol oL mapandvw oykoLpuetpndnkav otig idleg ouvOnkegmieong koL Beppokpaaciag.
H avaloyia atoépwy avBpaka-udpoyovou otov udpoyovavBpaka Z sival:
A. 2:1 B. 2.5 r. 5:8 A. 1.2

2.3. Mot dAAn mooodtnta tou uSpoyovavOpaka Z SloxeteveTal og 161K Statagn omou Bepuaivetal
otou¢ 200 °C kal umo mieon 2000 atm Kol TIPOKUTITEL LOLKPOUOPLOKA EVWON UE HECN OXETLKA HOPLOKA
pala 56000. To HOpPLO TNG VEAG EVWONG EXELTIPOKUYEL amd Tn cuvévwan 2000 poplwv (Katd peco 6po)
Tou udpoyovavBpaka Z. EmutAéov pia GAAn moootnta tou udpoyovavBpaka W StaBiBaletal oe
OMMWVIAKO SlaAupa  vitplkoU apyUpou Kal mpokUmtel {{nua aAkwidiou. OL ovopaocieg Twv
udpoyovavBpaxkwv W kalZ eivaLavtiotoya:
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A. 2-Boutivio kal alBévio B. peBulofoutivio kat pebudomponavio

. aketuléviokall-Boutévio A. 1-Boutivio katalBuAévio

2.4. H eAdTtTwon Tou 0yKoU Twv Kauoaepiwv kata tn dtaBifacr tougoto StdAupa tou udpoteldiovtou
ooPeotiou eivat:

A. 1425 mL B. 1075 mL r. 750 mL A. 600 mL

3. Ma TIg evwoelg Z Kat O ota akoAouba SLaypApUATO XNHUWKWY LETOTPOTWY SIVETOL OTL N OXETIKN
poplaki pala tou O sivat peyaAltepn amd Tn OXETIK HopLokni pala tou Z kata 14.

+0, H,S0,
g-200 ., H,0 + C;H,,0,
A
-H,0 H,SO, +7
140°C n
M N +H,
o " [O] =_+HCN _

+ Fehling

Aev TTapdyetai ifnua

3.1. OLovopaociectwy opyavikwy evwoewv E, Z, O, A elvatavtiotowa:

A.1-TipomavVOAN-TPOTIAVLKO o&U-2-mpontavoAn, B. alBavoin, o€iko oL, 2-Boutavoln, aBavikog
TIPOTIOVLKOC LOOTIPOTIUAECTE PG SdeutepotaynGBOUTUAEDTEPQC

. peBavoAn- pebBavikd ofu- 2-mevtavoAn,- A. 1-BoutavoAn- PBoutavikd ofL-alBavoin-
HeBOVIKOC TIEVTUAEDTEPOC Boutavikoc alBuleotépag

3.2. OLovopaoiegtwy opyavikwy evwoewv M, N, Z, M eivaLavtiotoa:

A. SlalBulatBpac, ofkog Peudapyupog, Boutavovn, 2-pueburo-2-udpotu-Boutavovitpiilo.

B. aBévio, alBavikog Peudapyupog, Boutavovn, Seutepotayeg BoutavovitpiAio.

I. mpomévio, mpomavikog P eudapyupoc, aketdvn, peBudo-2-udpofu-mpomnavovitpiiLo.

A. 1-Boutévio, Boutavikog Peudapyupog, aketardelion, 2-uSpolu-npomavovitpilio.

3.3. H opyavikn évwon P £xeL StakAadlopévn avBpakikn aAucida kol epdavilel Loopépela opoAoyNg
OELPAG HE TNV €VWON = TOU TTAPOMAVW Slaypaupatoc. Miypo Twv evwoewy P kat = éxel pala 3,6 g kat
oelbwvetal MAnpwc. To mpoidv anattel ywa mAnpn e€ovdetépwon 1 L Stalvpatog ubpoteldiouv Tou
oaoBeotiou ouykévtpwaong 0,02 mol/L. H katd B&pog MEPLEKTIKOTATO TOU iy HOTOC 0TNV EVwon = sivalt
lon pe:

A. 60% B. 20% r. 40% A. 80%

3.4. H évwon E tou Slaypappotog Beppuaivetal atoug 170 °C mapoucio mukvou H,SO, Kal mPoKUTTEL
aépla opyavikn évwon . Me evuddatwon (mapouoia H,S0,., Hg, HgSO,) evog udpoyovavBpaka T, o
omoiog¢ 6ev avtdpd pe petaAAikd Na mpokUmrtel n évwon = tou Slaypappoatog. 1,12 L tng aéplag
OPYOVLIKAC €vwon X petpnuéva oe ouvBnkeg STP kal 5,4 g tou udpoyovavBpaka T pmopouv va
amnoxpwpaticouv akplpwe 500 mL kaotavépuBpou SlaAupatog Br, oe CCl,.To TeAkO SLaAupa Sev
TIEPLEXELTIOOOTNTEC TWV EVWOEWV X KalT. H % w/v meplektikotntatou StaAUpatocg Br, eivation pe:
A.1,6 B. 4,8 r.6,0 A. 8,0

4. AldAvpa A; aBavoAngExetoyko 200 mlL.

Ye 20 mLtou A,, mpootiBevtal SLadoxikd, LKPA KOUUATIO LeTaAKOU Na cuvoAikng pualas 7,36 g, MEXp L
n nepattépwnpoacOnkn Nava punv npokaAei ékAuon aeplou.
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4.1. H ouykévtpwontngatBavoingoto StaAupa tou delypatogeival:

A.4M B.8M r.10m | .16 M

4.2. NMoodTNTA TOU A; OPALWVETALUE KATAAANAN TTOoOTNTAVEPOU KaLTIpoKUTITOUV 200mL StaAvpoatog
oBavoing 0,8 M, oto omoio mpootiBetal pikpr moootnta 6€lvou StaAupatog KMnO, Kol TpokUTTEL
SlaAupa A,, to omolo pe enibpaon avtdpaotnpiou Tollens, ev oxnuatileLkatontpo. HmoooTNTA TOU
A1 mou ypnolponol6nke sivalion pe:

A.10 mL | B.20mL r. 50 mL | A.100 mL

4.3. H opyavikii oucia ToOU MEPLEXETAL OTO A, aAVTIOpA HUE LOOMOPLAKHN TIocOTNTA alBavoAng Kal
napookevalovtal 9,68 g opyavikngevwongZ. H Z elvat:

A. O StalBulatbépag B. O &dwaBuleotépog

. To atBaviko oty A. O alBavikogalBuleotépag

4.4. H andédoonmapackeungtnc X elvation pe:

A. 66,6% | B.68,8% r.75,0% A. 100,0% |

4.5. To agplo X mou eAeuBepwbnke amo tnv mapamnavw avtibpaocn, Sloxeteutnke oe doxeio mou
nepleixe moootnta aegpiou C,H, mapoucia katdAAnAou KotaAutn. Metd tnv oAoKARpwon Tng
avtidépaong, To piypa agpiwv tou doxeiou, xwplotnke og SUo ioa pépn. To mpwto PEpocg, SloxeteUTNKE
o£ MePlO0ELN APUUWVLIAKOU SLOAUHATOC YAwPLoUXoU XaAKoU KoL oxnUaTios 22,65 g Whipatoc. To Ssltepo
HEPOCOTABNKE IKOVO va amoxpwpatiost 1,85 L StaApatogBr, og CCl, pe ouykévipwaon 0,2 M.

H oUotaon tou piypatog Twv aepiwv tou Soxeiou, petd thv oAokAnpwon tng avtidpaong petal tou
aepiou Xkattou C,H,, eivat:

A. 0,15 mol C,H,, 0,30 mol C,H,, 0,05 mol C,Hs B. 0,15 mol C,H,, 0,30 mol C,H,,
r. 0,30 mol C,H,, 0,14 mol C,H,, 0,01 mol C,Hg A. 0,30 mol C,H,, 0,14 mol C,H,,

5. Melypa pebavoing kot atBavoing cuvoAikng padac 11 g kalyetal TEAELA IE TOV ATIOULTOULEVO OYKO
oépa.

5.1. Metd tnv PUEN Twv KOUOAEPIWV O GUVOALKOG TOUC OYKOC o€ Tiieon 2 atm kat Ogppokpacia 127 °C
giva45,92 L. H olotaon tou pelypatogoes pebavoln kat atBavoAn avtiotowa eivat:

| A. 6,4g / 4,6g | B. 4,6g/6,4g | r. 54g/5,6g | A. 5,6g /5,4g |
5.2 Mo tnv mARpPn Kauon tou pelypotog Katavalwbnke otig idleg ouvOnkeg (mieon 2 atm kot
Bepuokpaocia 127°C) moagdtnta agpa (20%v/v O,) cuvoAilkoU OyKou:

| A. 36,90 L | B. 49,20 L | r. 55,35L | A. 73,80 L |

5.3 Ta mpotovta TG Kaong HeTd tnv PuEn avtidpolv moooTikd pe 750 mL Stalvpatocg Ca(OH), x
%w/v.To x elvatlico pe:
| A. 3,95 %w/v | B. 7,90 %w/v | r. 11,85 %w/v | A. 15,80 %w/v |

5.4 AMa 11 g amno 1o pelypa twv aAkooAwv ofelbwvetal mpog ofa. MNa tnv mAnpn e€oudetépwoaon
Tou pelypatog mou mpoékue and thv ofeibwaon amattovvtat 400 mL Stalbpatog¢ NaOH. H %w/v
TEPLEKTIKOTNTO TOU SLoAUpatog NaOH mou xpnotpomnotr)nke sival ion pe:

| A. 3,00 | B. 3,80 | r. 585 | A. 7,60 |

6. OpLopEvog OyKOC V eVOC LOOHOPLAKOU HiYMOTOC EVOG AKUKAOU USpoyovavBpaKa o omolog mepLéxet
25% w/w uSpoyovo Kalevog alKviou, Kalyetal MARPp WG e TNV aKpLBWE amMaltoUeEVN TOCOTNTA A £pa
(20% v/v O,, 80% v/v N,). Katd tn Swafifacn twv kavcoepiwv og dtdAupa NaOH, o dykog Toug
ENATTWVETALKOTA SLMTAGOLO OYKO O€ OXEON LE TOV OYKO TOU apXLKOU Ly LOLTOG.
6.1. O poplakoiTumoLTwy U0 CUCTATIKWY TOU Piypatogsivat:

| A. CH;- CH, | B. C,Hs- CH, | I. CH,-CsH, | A. C,H,- C4Hs |
6.2. Av 0 O0yKkoG V Tou piypatog twv SUo udpoyovavBpdakwy ftav 1 L tote, 0 cUVOALKOC OYKOG TWV
Kauoaepiwy peta tn dtaBipaocn tougamno to dStaAupa NaOH, Ba ivaticog pe:

|A. 20L |B. 451 |r. 140L | A 1651 |
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7. 3to akOAouBo dlaypappadaivovral 3 cAUCLOWTEC AVTISpAOELC.

1n avtiGpacn NTIB o 3 awTiBpoon

RCH3 —— 13 RCHBr — 222, pCHyOH — 2%, pcooH

To RCH3 eivaléva dyvwoto aAkdvio katpe R- va avamnoplotdrol eva aAkUALO.

7.1. To napandvw aAkavio €xeLmepLekTikOTNTA 81.7 % o€ AvOpaka. O EUMELPLIKOG TUTIOC TNG EVWONG
elvat:

A. (CH3)y B. (CHg)y r. (C3Hg)v A. (CgH) v

(Zwotn andavinon . Movadeg3)

7.2. BpéBnke oOtL otig bleg ouvOnkeg mieong Kal Beppokpaciog, ioeg palog amod to aAkAvio Kal To

6lo€eiblo tou avBpaka kataAloappavouv tov blo Oyko. Me tnv Bornbesla autol TOU EUPAUATOC,
CUMTEPOLVETALOTLO HOPLOKOC TUTIOC TOU aAKaviou eival:

A. CoHg B. C3Hg r. C3Hg A. CqH10
(Zwotn andavinon . Movadeg2)
7.3. Na tnv 1" avtidpaon loxveL:

OvouaAvtidpaonc Anapaitnto Avtibpwv Juvinkegavtidbpaonc
A Aloydvwon Bry Mapouoia pwtdg
B. Aloydvwon HBr Y nAn Beppokpacia
r Avtidpaon mpoaoBnkng Bry Mapouoia dwtdg
A. Avtibpaon mpoodnkng HBr O&womnepBaiiov

(Zwotn andavinon A. Movadeg 2)

7.4. 2tn 2" avtibpaon, n Eévwon RCH2Br avtidpd pe X yla tnv mapaockeur aAkodAng. To avtidpaotnplo X
Ba urmopouoe va givat:

A. Ho B. 07 r. H,0 A HCN

(Zwoth anavinon . Movadeg1)

7.5. To kopPBofulikd 0L Tou mapdyetal ano tnv tpitn avtidpaon e€oudetepwvetal amod 23.0 mL
vdatikou dtaAupatog NaOH 0,010 M. H pdala tou o&€ogmou e§oudetepwOnke eivat:

A. 14 mg B. 17 mg r. 17 g A. 19¢g

(Zwotn anavtnon B. Movadeg 2)

31

——
| —



ENQZIH EAAHNQN XHMIKQN ASSOCIATION

OF GREEK CHEMISTS

N.M. A. A.N.1804/1988

Kawvwyyog 27

106 82 ABrva

ThA.: 2103821524
21038 29 266

Fax: 2103833 597

http://www.eex.gr

27 Kaningos Str.
106 82 Athens
Greece
Tel. ++30 21038 21524
++30 21038 29 266
Fax: ++30 210 3833 597
http://www.eex.gr

E-mail: info@eex.gr

E-mail: info@eex.gr

31°¢

NMANEAAHNIOZ MAOHTIKOZ
AIATQONIZMOZ XHMEIAZ
" AYKEIOY

2aBpato, 18 Maptiov 2017

Opyavwvetat ano thv
ENQ2ZH EAAHNQN XHMIKQN
UTtO TNV alyida tou
YNOYPTEIOY MNAIAEIAZ, EPEYNAZ KAl OPHZKEYMATQN,

32

——
| —


http://www.eex.gr/
http://www.eex.gr/
mailto:info@eex.gr

NPQTO MEPOZ-EPQTHZEIZ MOAANANAHZ ENIAONHZ

1. To 6106&wvo dwodoplkd acPBECTIO MOPLOTAVETAL E TO poplako tumo Ca(H,PO,),, 6mou X aképaloc.
‘Eva Seiypa autou tou dahatoc pe pala 9,76 g meptéxel 0,17g udpoyovou, 2,59 g pwodopou Kal 5,33g
0&uyovou. O aKEPALOC X EXELTNV TLUN:
A 1 B. 2 r. 3 A. 4

Amavtnon: B

2. To avtupukTIKO autokvntou(tumou paraflu) eivat udatiko StaAupa kopeopévng S1oBevoU g aAKOOANG.
50 mL a6 autd oykopetpouvToL pe StaAupo KMnO, 2M ofviopévo pe Betiko o€U. Kata tn dlapkela tng
OYKOUETPNONG mapatnpeital £ékAuon aepiov (puoaAidSec) Kal amoxpWHATIOUOC TOU TTPOCTIBEUEVOU
TPOTUTIOU SLAAUATOC. 2TO TEALKO ONELO TNGOYKOUETPNONG EXOUUE TPpooBEoel 50 mL anmdto mpodTuTO
SlaAupa. Hmeplektikotnta TnG 8100€VOUC AAKOOANG OTO OYKOUETPOUEVO OVTL UKTLKO, Elval:

A. 10% w/v B. 6,2% w/v r. 62% w/v A 12,4% w/v

3. ATO TIC EMOUEVEGTIPOTAOELGTIOU adopolv tnv e€iowon:2Na+ H, = 2NaH, sivalowotn:

A. To ubpoyovo ofelbwvetal B. Havtidépaon eival petabetikn
. To ubpoyovo anoBaArleL nAektpovio A. To vatplo elvalavaywylkd cwuo
ANANTHZH: A

4. Eva Seiypa évudpou Beukou vikeAiou (NiSO,.xH,0) Tuyilel 2,287 g. Metd amnd Béppavaon wavi va
OTIOMAKPUVELOAO TO KpUOTOAALKO VEPO, TO 0TEPEO UTOAE LU LUy ileL 1,344 g. O aképalogaplOuodg x €xeL
TV TN:

A. 6 B. 5 r.7 A 1

Amnavtnon:a

5. To uneppayyavikod KaAo ofeldwvel To uSpoxAwplo mapdyovtag YAwplo. Katd tnv ofeldoavay wy Lk

avtidpaon T UTTEPUAYYOVIKA OVIOVTA YivovTal SEKTEC:

A. 2e B. 5e r. 10e A. 4de
Amavtnon:y

6. Ta dtoua dwodopou otnv avtidpaon P4+3NaOH + 3H,0 = PH; + 3NaH,P0O,:

A. povo o€elbwvovtal B. aAAa avdayovrtalkolaAllo ofsldwvovTal
. uévo avayovtal A. oUte ofeldwvovtaloUTe avayovral
SQ5TH B

7. Ztnv avtidpaon mou avarmnapiotatal anod thv xnukn e§iowon: 4 Fe(NOs); 2 2Fe,0; + 12N0O,+30,,
0 VITPLKOGoidnpoc:
A. dwoomnatat B. ofslbwvetal . avayetat A.  ovutoofeldbwvetal

8. A0 TIg aKOAOUBEC XNUKEC OVTOTNTEG Uopei va avayBel mpogTo oxnuatiouo SO,:
A. S B. HS r. H,50, A. H,S

9. ATIO TIC AKOAOUBEC XNUKEC OVTOTNTEG UITOPEL VO 0EELOWOELTPOCTO OXNUATIONUO S:
A. H,SO, B. SO, . SO; A. H,S

10. To avaywylko péco otn xnuikn e€iowon: NH; + CuO — N, + Cu eivat:
A. NH3 B. CuO r. N, A. Cu

11. >tnvetiowon: CS, +30, = CO, + 250, 0 C udioTartat:
A. Avoaywyn B. Ofeidwon T. OuUte Avaywyn, oute Ofeidbwon A. Avaywyn& Ofsidwon
AMANTHZHT . - 1,5 Movabeg
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12. A6 g avubpAaoel; TOU A, C3Hg+50,—>3CO,+4H,0 B. CH=CH + 2 H, — CH;-CH;

étn)\avoo, T['LVO(KOL’ OLF')VI’]TLKI"] wi H, (g) — 2H A. 2S0,(g)+0,(g) S 2505(g)
petaoAngevbaAmiagEyouv:
A. B kol B. r r. A A. B, T

13. OLakoAouBegxnuLkeg e€lowaelg Selyvouv tnv enidpaon Tou BactAtkol vepou (piyua HNO;—HCI pe
avaAoyia mol 1:3 avtiotolya) ota "euyevr pétoAla Pt katlAu.
(a) Pt +(b) HNO; + (c) HCI —> (d) PtCl, + (e) NO + (f) H,O
(g) Au + (h) HNO; + (i) HC —> (j) AuCl; + (k) NO + (€) H,0
To aBpolopa twy aképatwv cuvteheotwy (c), (e), (f), (h), (k) ooltaL pe:
A. 26 B. 24 r.20 A.8

14. Ounpotaocelgou akoAouBouv oxetilovtal pe To palvopevo TNGoEedoavaywyns. Zwaoth elvatn:

A. 22,4 L O, petpnuéva oe cuvOnkeg STP, dtav avayovratand Cu npooAapBavouv4-N,nAekTtpovia.

B. Aev eTUTpENETAL VA OmOBNKeUOOUPE LSATIKO SLdAupa vitplkol poyvnoiou os Soxeio mou eival
KOTOLOKEUOUEVO ATIO AAOUIVLO.

. H apuwvia sivol avaywylki oucia kol Katd thv avtidpaon tg pe to o&eidlo tou xaAkou (I1)
METATPEMETAL OE LOVOEELSLO TOU al{WTOU.

A. H péylotn tun Tou aplBpou ofeidwaongtou ofuyovou eivalto pndev.

15. Itnv elkOva mou akoAouBEel SIVETALTO EVEPY ELAKO

: , 7 A s A
Sudypappa tngaviidpaong: A(g+B(g) —> Ig)+A(g) E, ! /
ocUuPwva He TN Bewpia TNG LETAPATIKAC KATACTACNG. : v
, , EVEPYELQL AVTIOPOVIOV
IoxueL otL: (A ko1 B)
EVEPYELL TTPOLOVTOV
(T xar A)
A. E,—AH=E; B. n avtibpaon sivat . n evépyela evepyomoinong tg A.AH=E;—E,
evd0Bepun avtidpaongloovtal pe E;

16. Amo To avtdpwy X puropet va mpokUeLeite To poiov W elte To mpoiov Z, avaloya e TIG CUVONKEG
™¢ aviidpaonc.
Avtidpaonl: X > W
Avtiépaon2: X > Z
ATIO 10 SUTA VO SLAYP OO TIPOKUTITEL OTLOUYKPLTIKAL LLE

v avtidpaon 1, n avtidpaon 2: T
A. VlveTal pe HkpOTEPN TaXUTATO Kol €lval
Alyotepo evdO0epun svépysia
B. VIVETAL PE HIKpOTEPN TaXUTATO Kol €ival
Alyotepo e€wBepun
r. yilvetal pe peyailtepn taxutnta Kat eivol .
Alyotepo evdoBepun ropela aveiSpaonc 7
A. yilvetal pe peyaAltepn taxvtnta Kal ivat
TEPLOCOTEPO eVEOBEPUN
(Zwot anavinonA)
o o o e © 17. Ita Sdumhava Soxela, epdavileTal N apxikn KATAOTAON KAL N
o © o ° o KOTAOTOON XNHUWKAC ooppoTtiac, UG €€wBepung HETOTPOTNG
o o o | aspiwv popiwvE (O ) nmpog oxnuatiopo agpiwv popiwvZ (@ ).
o o o ° o H x’nuLKr'] sE"tcwor] TIoU Teplypadel KAAUTEPO TN CUYKEKPLUEVN
avtidpaon elvat:

(apxikn kataotaon - Looppormiag)
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A. E(g) = Z(g) AH<0 B. 2E(g)=1Z(g) AH>0

I. E(g)=22(g) AH<O0 A. 2E(g) =2(g) AH<O

ANANTHZH: B

18. ATo TG akOAouBeg Lloopporieg, n Bon LoopporiagBa emnpeaotel and tn peTaPoAr TG Mieong:
A. C(s)+CO,(g) S2CO(g) B. CoCl,*(aq)+6H,0(l) S Co(H,0)s%*(aq)+4Cl(aq)

I. N,(g)+0,(g) S2NO(g) A. Fe;04(s)+4 Hy(g) S 3 Fe(s)+4 H,0(g)

19. 3¢ doyelo €xeL amokatooTabel n xNULIKA LooppoTia
A(g) +B(s) S I(g)
pe PoA(X1)=10atm. O dykocgtou doxeiou Suthactaletal e otoBepn Beppokpacio. 3T VEX KATAOTAON
Loopporiagn oAkn mieon Ba eivat:
A. 10 atm B. 20 atm M. 4atm A. 5atm

20. H xnuwkn wooppormia avapeoa oto lofeidlo tou alwrtou, NO7, kat to tetpoeibio Tou Slalwrov,
N2Og, meplypadEeTOL ATIO TNV TIOPAKATW E§lOWON:
2NO(g) <= N204(g) Ke=0.01

Katd tnv peiwaon Tou OyKou Tou Peiypatocloopporiag, urd otabepn Beppokpaacia:

A. Htwn tng otaBepdgKcau§dvetat B. H tun tng otaBepdg K¢ petwvetal
I H moootnta tou So€stdiou tou alwtou oto . [NO,] .
LElypa auEGveTal A. O A\oyog m MELWVETOL

21. lNa tnv wopporia: 2A(s)+xB(g)= 2l(s)+A(g) Sivetal K. =10 M2. O OTOLXELOUETPLIKOG GUVTEAEDTAG X,
EXELTLUNA lOoN pE:

A x=1 B. x=2 rr x=3 A x=4
ATTIANTHZH: T
22.  Aivovtatol audiSpopes avTISpaoELC: ) S(s) + O,(g) = SO,(g) Ke,=5-10 %

Ot otaBepécoopporniactwy avtdpaoewy (1) kat (1) eivar | (111250,(g) + 0,(g) = 2S05(g | Kc,=4-10 **

KoLavtiotolya, otouc B °C. Ondte, n otabBepd XxNUIKAC LooppoTtiag Ke; tngavtidpaong

SO;(g) = S(s) + goz(g) otouc °C Ba ivation pe:

A. 10 B. 10°8 r. 10% A 1060
AMNANTHIH
K = 1 = 1 — 1 — 1 — -58
“ KeKe, 5-10°.44.10% 5-10°-2.10% 10
3Q3TOB

23. >e KAeloTO Soxeio Bplokovtaloe kataotaon toopporniagl mol A, 1 mol B kat2 mol I cUpdwva pe tn
xnuikn e€iowon: A(g) +B(s) ST(g) AH<0
MetaBaA\eTaL£vagarmd Toug maPAyOoVIEG TIOU EMNPEAIOUV TN B€0N TNGXNULKAC LOOPPOTILOG OTIOTE OTNV
TEAKN KaTAdoTaon loopporiognou anokaBiotaral Bpédnke otinepLléxovrat 2,5 mol . H petafoAn mou
£XeLpaypatonolnBeieival:

A. av&non Beppuokpaoaiog B. adaipesonmnocdétntogl

r. npoaoBnknnocotntagl A, adaipeon noodétnTacB

24. > doxelo otaBepol Oykou elodyovtal apxkd 2 mol CO kot 2 mol H, kat amokaBiotatal n
woopportia: CO(g)+ 2H,(g) S CH;OH(g). StnvKkatdotacn TnGXNUKNGLooppoTaC:

A. H moootnta tngCH;OH eivation pe 1 mol

B. H moootnta tng CH;OH elvatpuikpdtepn and 1 mol
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I HmoodtntatngCH;OH elval peyaAltepn twv 2 mol
A. Hmoootnta tngCH;OH eivation pe 2 mol

25. & kAeloto Soxeio otaBepol dykou Kat otabepng Beppokpaciag £xel anokataotabel n Lloopporia

CaCO;(s) = Ca0(s) + CO,(g). Otav adalpebeinosdtnta CaCOs(s) ToOTE:

A. H oopporia 6a petatomnotei mpogta €L B. H otaBepa tooppormiag K. Ba ehattwdel

. Houykévtpwontou Ca0(s) Ba auvénOetl A. Hrmieon oto doyeio Ba eivalpikpdtepnn ton
LE TNV Ttleon otV Lloopporia

ANMANTHZH: A.

26. 2,2 mol NHs(g) elodyovtol oe kAeloto Kal Kevo doxeio oykou V L kal Staomwvtol mapoucia

kataAltn oe N,(g) kot H,(g). To ypapuopoplakd kKAdopa tou Hy(g) oto plyua BpéBnke too pe 0,125

otoug 127°C . To aéptlo piypa StaBiBaletal os vepo, omou dlaAletal 0An n mocotnta tng NH3(g) kat

nipokumtel Stalupa oykou 20 L. Av Ky (NHs) =10, to pH tou Stalvpatogeivat:

A. 11 B. 9 r. 10 A, 12

Amnavtnon:a

27. Aivetal n wopporia: 8H,5(g) +40,(g) = Ss(s) +8H,0(l) . H owoth €kdpacn TG oTaBep g XNUKAG
Loopporiageival:

A- _ [Ss]'[HzO]B B. _ [HZO]B
“<=[h,sF 0] " TSP o]
r. _ 1 A. _ [Hzo]8
“ ST o, ] “=o.r
SO0TH T

28. 2e boxeilo oykou V L epodlaopevo pe pporo elodyovtat 20 g CaCOs(s kat Beppaivovtat otoug 727
°C. META TNV OMOKOTAOTAON TNG LooppoTiag cupdwva pe TV e§iowaon: CaCOs(s) S CaO(s)+ CO,g), n
pala tou otepeol eival 15,6 g kat n mieon P,. Av untoSuthaclootel o Oykog tou doxeiou otnv dla
Bepuokpaocia, n anddoon tng avtidbpaong dtaomnaong tou CaCO; Kat n mieon otn véa Loopporia Ba
eivatavtiotoya:

A. 50% , 2P, B. 25%, P, r. 50%, 1,5P, A. 25%, 1,5P,
Andvtnon: B
29. To KatdAANAO gpyactnpLako 0pyavo yla tny Hetpnon 48 mL evog udatikol Stalupatogeivat:
A. OYKOUETPLKOC KUALVSpOoGTwyY 50 mL B. motnpLléoswg twv 50 mL
. owpwvio mMAnpwongTwy 50 mL A. oykopeTplkh PpLaAntwv 50 mL
2Q3TH A

30. 2& kAelotO Soxeio otoucg 1000 K Beppaivovtal 20 g otepeol CaCO; omdte amokabiotatol n
Loopporia Tou Teplypadetat anod tn xnukn e€lowon: CaCO;(s) = CaO(s) + CO,(g). H oAwn nieon oto
Soxelo PeETA TNV amokatAoTach TNG Loopporiag Yetpndnke ion pe 0,1 atm. Eav emavaAndBel to
nelpapa, aAAd xpnouomnotnBouv 40 g otepeol CaCOs;, TOTE N Tieon (P) mou Ba aokeitatoto doxeio otav
enéABeLooppornia Ba eivat:

A. 0,2atm< P<0, 1atm B. P=0,1atm
. 0,05atm<P<0,1atm A. P=0,2 atm
JQXTH B

31. e kevo Soxeilo elwoayovtal 2 mol N, kat 5 mol H, ta omoia avtidpolv cUpdwWvA PE TN XNHLKA
e€lowon: N,(g)+3H(g) = 2NHs(g) To N, avtédpaoe oe T0o00Td 62,5%. H amddoon tncavtidpaonc
elvation pe:

A. 75,0% B. 62,5% r. 50,0% A. 80%
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32. Muwa mogotnta otepeol CoCl, StaAVETaL O€ ATLOVIOUEVO VEPO KaL TO XpWHA ToU SLAAUMATOG TToU
npokuTteLeivat pol. Me mpooBrkn Vo otayovwy mukvol HCI To xpwpa Tou SLaAUHATOGYIVET AL UTTAE.
Av givalyvwoto 0TL og uSaTIKO SLAAL O amokaBiotataln .opporia:

CoCl,2+6H,0 == [Co(H,0)s] 2*+4Cl~, AH <0 , y10. TNV €K VEOU LETOTPOTIF) TOU XPWHOTOC TOU SLOAUHATOC
o€ polmpémeLva:

A. BeppavBeito Stalupa

B. mpooteBeioteped NaCl pe tautdxpovn avadeucon tou SLaAUUATOG

I. mpooteBoUuV UePLKEG OTAYOVEGTIUKVOU SLaAupatog AgNO; pe tautoxpovn avadeucon tou SLaAl uatog
A. npooteBel adudaTiko HEoo.

33. e kevo Soxeio otoug 727 °C eloayetal CaCO; to omolo Slaomdtal cUpdwva pe Th XNk e€lowon:
CaCO; (s) =—= (O, &)+ Cao (s) Avelattwbeio dykogtou doxeiou umd otabepn Beppokpacia:

A. n XNULKA LOOPPOTILOL LETATOTIIETALTIPOG TO APLOTEPA.

B. n ouykévtpwon tou CO, auEavetal.

I. n ouykévtpwontou CO, mapapévelotabepn.

A. H ouykévtpwon tou CaO auvéavetadl.

34. PuBuotiko SlaAupa umopeiva mPoKUYEL Ao TNV avaputen iowv oykwv Stadvpdtwyv HCI 0,10 M:
A. "NaCl0,10 M B. NH30,10 M . NaF0,2M A. NaOHO0,2 M

35. Ot otaBepec ovtiopou tou atbavikol of€og kol tou udpokuaviou eival 1,8 10 kat 4,8 10 10
avtiotolya. Ano ta mapakATw SLaAUUATO, TO HeyaAUTEPO BaBUO LOVTIGHOU MApoUoLdleLTo SLAAU AL
A. "HCNO,I0M B. HCNO,010 M . CH3COOHO,10 M A. CH3COOHO0,010 M

36. To H,CrO, sival éva Sumpwtiko ofV pe otabepég oviopol Ka;=2.101 kat Ka,=2.107. YSatikd
SLaAupa Tou 0€£0¢ 0UTOU VA HEVETALVA ELVaL:

A. o&wo B. PBaowko . oubétepo A, devapkouvta dedopéva

37. 20 mL StaAUpatog to omoio meptléxel CsHsOH 0,2 M kat CH;OH 0,2 M, oyKoUeTpoUVTaL UE TIPOTUTIO
S1aAuvpa KOHO,2 M. 2to toodUvapo onpeio xpnolpomnolfnke 0yKog tou mpotumou SLaAUUATOC l00G E:
A. 40 mL B. 10 mL M. 20mL A. 60 mL

38. AmoO tig mapakdtw oucieg AEN cupmepldpEpetal wsBaon katd Bronsted-Lowry
A. NH,CH,COOH B. NH;*CH,COO" . NH;*CH,COOH A. NH,CH,COO"

39. Y6atwko StaAupa HCl oykopetpeital pe mpotumo StdAupa NoOH og Beppokpacio ©1° Ckalto pH oto
Looduvapo onpeio BpEOnke loo pe X. Oykopetpeitatudatiko Staivpo HCl pe mpotumo StaAuvpa KOH o€
Bepuokpaocio ©2°C< ©1° C katto pH oto loodUva o Bpednke ioo pe Y. H oxéon tou X koL tou P gival:

A. x>y B. X<y r. x=y A. x=2y

40. AlvovTalL ol TPWTEOAUTLKEG AVTIOPACELC:
H;0* + CN' 5 H,0 + HCN (1
H;0* + NH; 5 NH,*+ H,0 (n
HE Kynhas > Kanen KoL idla Beppokpaocia. Mo tnv oxv tou H;0" wg 08U oxleL otL:
A. £xeLTnv dla oyt kalotig Suo avidpaoELg B. otnv avtidpaon (1) epdavilel peyaAutepn Loxu
I. otnv avtidpoaon (Il) epdpavilel peyalitepnoxy  A. dev apkoUv ta deSopéva

41. PuBuotikd StdAvpa meptexet HA 0,5 M kat NaA 0,8 M. 2 100 mL tou StoAUpatog mpootiBevtal
5.10* mol HCI, xwpig petafolr Tou Oykou Kol kataypadetal andAutn HetaBoAn Tou ion pe ApH,. Ze
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aA\a 100 mL tou dou StaAupatog mpootiBevtal 5.10* mol NaOH, xwpig petaBoAn tou dykou, Kat
Kataypadetal anoAutn uetafoln pHion pue ApH2. Ao Ta MopakATw LOXVEL:

A.  DApH,=ApH, B. ApH,=ApH,=0 I. ApH,>ApH, A.  ApHi<ApH,

42. 1 mL udatikoU SloAUpatog appwviag NH; apatwvetal o TeAko oyko 25 mL. O Adyog Twv Babuwv
Lovtiopol TG o/, OTO OPXLKO KoL OTO OpalwpéEVo Slalupa (ylo Tta omolo LoxUouv Ol YVWOTEG
Tipooeyyloelg) avtiotolya eivat:

A. 5/1 B. 1/5 r. 1/2s A. 25/1

43. 3¢ 1 mL vdatikoU dtaAUpatog CH;COOH 0,1 M pe pH =5 mnpootiBevtatl 9 mL udatikoU SLaAUATOG
NaCl (6 =25°C). Av 0 6yKkog Tou TeAKoU SLaAUpatoco ivat icog pe 10 MI, 6te n Tipn Tou pH autou Tou
teAkoU StaAUpaTog LlooUTalL UE:

A. 5,0 B. 4,5 r. 55 A. 6,0

44, £ udaTko SLdAupa armd Ta LWvTa mou otkoAouBoUv Prtopo UV vo cUUTEPLPEPOBOUV Kal WG 0L Kall WG
Baon katd Bronsted — Lowry to kaBéva amd ta 1ovta tou leUYouG:

A. HPO;, PO} B. HPO., H,PO, r. PO}, H,PO, A. HSO,, H,PO,

45. Avtibpouv 4,8g payvnoiou pe 500 mL uSatikoU StaAUpatogalbavikol of€ogmeplektikotnTag 7,2%
w/v. O GyKOGTOU aegpiou Ttou eKAUETOLKATA ThY apamdvw avtibpaon oe P = 1Atm kal Bepuokpacia 6
= 227° C eivatiocog pe : (AivetalA, Mg =56, C=12, H=1,0=16)

A. 41L B. 41L r. 82L A. 82L

46. 1,25 g otepeou NaOH kaBapotntag 80%. SlaAuovtal o€ vepod Kal mapaockeudlovtal 250 mL
StalUpatogAl Bsppokpaciog25° C pe tiur pH:
A. 10 B. 11 r. 12 A, 13

47. YS6atikd StaAupo NaOH 10 M mou Bploketaloe Bspuokpacio 15° C unmopeiva €xeL tur pH:
A. 90 B. 9,3 r. 10,0 A. 10,3

48. H % w/w neplektikotnta udatikou Stalvpatog KOH mou £xet pH=13 kat ukvotnta d=1,1 gr/mL oe
Bepuokpaocia 25°Ceivation pe : (AlvovtatA,K=39,0=16, H=1)
A. 041 B. 0,51 r. 061 A. 0,71

49, Ydatiko StdAupa og Beppokpacia 15°C xsL tiun pH =7,5. To StdAupa prmopeivo mepleéxet StaAvpa:
A. HBr107° M B. KOH10% M r.NaCl102 M A. CH;COOH10* M (K,=10?)

50. 10 mL udatkoU StaAbpatog moAl aoBevouc of£og HA apatwvovtal pe V mLvepod Kat o AOyog Twv
BaOuwV LOVTIOHOU a4, 0, OTO APXLKO KOLLOTO apatlwiévo StaAupa avtiotoya ivat 1/10. (K,,na= 10°). To
SlaAupa apaLwBNKe UE:

A. 900 mLvepou B. 990 mL vepou . 9900 mLvepou A . 3900 mLvepou

51. Ta apwoéa cuumepldEpovial oto VePO we AUPUIPWTIKEG ouoieg. H T tou pH otnv omola éva
ouwvolU Bploketal oxedov €€ oAokAnpou pe tn popdr SUTOAKOU LOVTOG, OVOUAIETOL LOONAEKTPLKO
onueio (pl) Tou apwoeoc. Ma 1o apwvoty alavivn (2-apwomnponavikd ofl) divetal otL pl = 6. X¢
SlaAupa pe pH =4 katmapouoia nAektplkov nediou, nalavivn:

A. £XeL OUVOALKO popTio Undev B. BakiwvnBeimpog tnv avodo (BeTiko nAektpodio)

I. §ev mMopouoLAleL KVNTIKOTNTA A. BakwnBeimpogtnvkabobdo

52. YSaTko StaAupa A, HF 0,1 M avaptyvoetat pe udatiko Stalvpa A, HF 0,2 M.O BaBpog Loviiopol Tou
HF kaLtota SUo StalUpata ivat pikpdtepogtou 0,1. 2To TeEALKO SLAAV IO A; o€ oX€on e TO A, LOXUEL:

A a™FTN,pHD B ad,[FTL,pHN T aN[F] MNeHY A ad,[FITpHL
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53. Mo ta 3 vdatika SoAvpata A; Ay, As

TWV HOVOTIPWTIKWYV Baoswv B; B, Bs Adhupo A 14 |4

avtiotoa Sivetat o Sutavég mivakag | PHapxikou Slalbuatog 1 |11 |10

otoug 25 °C: Oykog¢ StaAvpatog¢ HCl oe mL mou |50 | 20 | 20

Ma toug Babpolc vTiopol twy Bdoswy | amatteital yia tnv e§oudetépwon 10

ota apXKa Stabpata oxUEL: mL StaAUpatogBdaong

A a> 03> 0, B. %_4%_qp loas<a, <oy A o,=1kat % _1
o, o, ag 4

54. Q¢ puBuLOTIKN LKAVOTNTA EVOC pUBULOTIKOU SLaAUpatog opiletal o aplBpog mol woxupou ofog N
Baong, Ta omola mpeEnel va mpooteBouv o 1 L autol, waote va PetaPfAnBel n T tou pH katd 1
povada. PuBulotiko StaAupa Amou rieptéxet NH; kat NH,Cl éxel pH = 9,50. 2€ 25 mLtou A mpooBEToupe
1 mL StaAbpatog NaOH 2 M kat to  StdAupa mou mpokUTtel €xel pH = 9,67. Katd mpoogyylon n
puBuotikn ikavotnta (oe mol NaOH) tou StaAvpatogAcsivat:

A. 0,470 B. 0,080 r. 0,002 A. 0,012

55. O Seiktng HA gival acBevég povompwtiko ogu pe K, = 10, H 6€wvn popdr) Tou Selktn £XEL KOKKLVO
XPWHa, evw n Baolkn popdn €xeL kitpvo xpwpa. X dtadAvpa NH,CIO 0,1 M pootiBevtal 2 oTayoveg
Tou Seiktn. Av SivetatotLK,, = 10, Ky (nwz) = 2-10° Kot Ky (ncio) = 2-10°® toTe:

A. to SLdAUpa Oa ATTOKTAOELKOKKIVO XpwHa  B. To StdAupa Ba amoKTAGELKITPLVO XpWHa

. To dGAupa Ba amoktioel moptokaAl A. dev pmopel mpoPAedBei 1o xpwua, adol o akpBAg
XPWHA UTIOAOYLOMOG TOU pH Tou StaAUpatog elvataduvatog

56. Noootnta ion pe 412 mg evog Selypatog dutopapdkou ou neplexel popaAdeilidn petadépbnke
o€ KWVIKN ¢$LaAn mou mepleixe 50,0 mL StaAvpatog NaOH 0,0996 M kat 50,0 mL StaAvpatog H,0,
3%w/v.To StaAupa BepuavOnke pe anotédeopa tnv ofeidwon tng doppaAdelidng cupdwva pe T
XNk e€lowon: OH™ + HCHO +H,0, ——> HCOO + 2H,0

AkoloUBnoe Pu€n tou Slallpatog kat n mocotnta tou NaOH mou améuelve OYKOUETPRONKe pe
npotuno Siahvpa H,SO, 0,0550 M. KatoavoAwOnkav 19,7 mL mpodtumou SwoAlpoatoc. H % w/w
TEPLEKTIKOTNTO TOU Selypatocoe popuaAdeiibn eivation pe:

A. 7,86 B. 15,7 r. 20,5 A. 28,4
57. To ywopevo oviwv tou vepol (K,) Oeppokpacia; °C K./ mol?/L2
peTaBaAAetal pe tn Beppokpacia, OMwWE —
Seiyvelo dumhavogmivakac: 25 1,00x 10

To pH evoc udatwol SwaAvpatog | 50 5,48 x 10"
vdpoteldiou tou vatpiov 0,1 M otoug 50°C eiva:

A. 13,00 B. 12,26 r. 13,31 A. 13,10

Amnavtnon: B

58. PuBuiotiko Sidhupa oykou 1 L amoteholpevo and H,PO, kat HPO,* £xeL pH=6,78. Z10 StdAupa
SaBBalovtal 0,0423 mol agplou HCl, xwpic petaBoAn tou dykou, Kal mapoatnpeital mtwon tou pH
Kota 0,20. EavpKa H,PO, /HPO,%> =7,20, n cuykévtpwaon tou H,PO, 0To apyko StaAupa Atov:

A. 0,142 M B. 0373 M r. 0,275 M A. 0,565 M

Amnavtnon: B

59. 3¢ ubatkd SlaAlupa acBevoug povompwtikng Baong mpoaotiBetal StaAvpa HCI, wote n Baon va
e€oubetepwOel pepika. loyveLOTL:

A. o BaBuoclovtiopou tng Baong pévelotabepog B. o BaBuoglovtiopol tng faongauiavetal
I. N T PH oy wwos sarspamoe >7 A. 0 BaBuodclovtiopoU tne BAongeAATTWVETOL
Amnavtnon: 6

60. Avauyvoovtat 200 mL dtalUpatog KOH 0,04 M pe 300 mL Stadvpatog NH,NO;3 1/30 M. Av K, (NH;)
= 10>, To pH tou StaAvpartogeivat:
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A. 11,0 B. 96 r. 10,0 A, 12,0

Amnavtnon: B

61. H mpooBnkn otepeov alBavikoL kaAiou o StaAvpa alBavikol of€oc os otabepr Beppokpacia Kot
XWPLG LETABOAN TOU OYKOU TOU SLAAULATOC, TTPOKOAEL LETATOTILON TG LOOPPOTILOLG TOU LOVTLOHMOU 0E£0C:
A. GA\ote mpogTa avtidpwvta Kat AANOTE MpocTa mpoiovta  B. mpog ta mpoiovta

. mouBeva A. mpogTa avidpwvta
AMANTHZH A. - 1,5 Movabeg
62. H duthavn KAUUAN amelkovileL TNV OYKOUETPNON WE: POH 14

A. Mpotumno AtdAupa NaOH kat oykopetpoUpevo StaAupa HI.
B. Npotumo AtdAupa NaOH katloykopetpoUpuevo Staiupo HF.
I. Mpotumo AldAupa HCI katoykopetpoUpevo StdAupa KOH.

A. Npotuno AtdAupo HCl kat oykopetpoluevo StaAupa NHs. :
AMNANTHZH A. - 1,5 Movabeg g j

\,
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87. Ito OumAavo Suaypappo To  BeAdkt “
4 omELlKoVIZEL:

A. Tnv Kwvikn GLain
B. Tov oyKoUETPLKO KUALVEpO
\ I. Tnv mpoxoida
= =72 A Tov SelKTn IOV XpNOLUOTIOLOULIE
ANMANTHZH T. - 1,5 Movabeg
63. H mpoaoBnkn agplac auuwviag og SLalupa vitplkol appwviou os otabepn Bepuokpaocia Kot xwpig
petaBoAn tou Oykou Tou SLHAUMATOC, TIPOKAAEL METATOTION TNG LooppPOTIaG TNG aviidpaong tou
OUpwviou pe To vepod:

A. GA\ote mpogTa avtiSpwvta KalGANoTE mpogTa polovta  B. mpogta mpoiovta

. mouBeva A. Tpog o avtidpwvta
AMANTHZH A. - 1,5 Movadeg
64. H Suthavn KaumUAn anekovileL TV OyKOUETPNON LE: e

A. Mpoétumo AtdAupa KOH katoykopetpoupevo Stalupo HNO;.

B. Mpdtumo AtdAupa KOH katoykopetpoUpevo StaAupa HF.

I. Mpotumo AldAupa HI katoykopeTpoUpevo StaAupa NaOH.

A. Npotuno AtdAupa HI kot oykopetpoUpevo StaAupa NHs.

ATMANTHZH B. - 1,5 Movabeg °

65. 100 mL StaAvpatog HCl 0.1M mpootiBevtal oe 100 mL and 1o AtdAupa Al KoL TPOKUMTEL £T0L
AldAvpa A2. To 1o xapunAo pH oto AtdAupa A2 Ba mapatnpnBeiavto AldAuua Al eivaLto:

A. KOHO,01 M B. Ca(OH),0,01 M . NaOHO0,01 M A. NH; 0,01 M
ARANTHEHB—— 1.5 Movadee

66. O MPWTEOAUTIKOG Selktng MMAX17 £€xel Ka=10°. O Adyoc tng Baoikng mpog tnv o€wvn popdn tou
Aeiktn €xeLtnvTun 1, av mpooB£ooue otayoveg deiktn og StaAupa:

A. HCl 103M B. HF 0.1M / KF 1M, T. CH;COOH1M, A.  KOH 10°M
Kane= 10 Ka cracoon = 107
ANANTHZH B. - 1,5 Movabeg

67. 3¢ éva udatikd SldAupa otn Beppokpacia twv 25°C Bpédnke 6tL [OH]= 10* [H;0%]. To pH tou
SloAbpatog propeiva eivat:
A.5 B. 7 r.9 A. 11

68. KaBapo vepd £xel pH=6,5 oe Beppokpaaia B °C. loyxveL:
A. 6<25°C B. 6=25 °C r.6>25°C A. 6<0°C

69. 4,6 g vatpiou SLaAUovTaL 0TO VEPO KL TP OKUTITELSLAAU A OYKoU 2 L e Beppokpaoia 25°C kaLtipn pH:
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A. 13 B. 1 r. 12 A7

70. 4,6 g vatpiou dlaAvovtal oto vepo, Katl oto SLaAupa pootiBetal oplopévn noocotnta CH;COOH,
OTIOTE TPOKUTITEL PUOLILOTLKO SLdAupa B dykou 2 L, To omoio €xeL pH=5. MNa to CH;COOH divetatK,= 10°°
Koyta tovepo K,,=10*H pala tou CH;COOH nou nmpootébnke sivat:

A.60g B. 3,6¢ r. 240g A. 360¢g

71. To woblvapo onueio tng oykopétpnong udatikol StaAvpartog Baong B anod mpotumo udatikd
SlaAupa HC/O,4 otoug 35 °C €xeL:

A. pH<7 B. pH>7 r. pHx7 A. pH<7

ATIANTHZH: A

72. Ao ta akoAouBa vdatikd StaAvpota pkpotepo aBpolopa [H;0*]+[OH] otoug 25°C: €xel

A. Mg(C/0,), ue cuykévtpwon 102 M B. HNO; pe cuykévipwon 10> M

. Ba(OH), pe ouykévtpwon 5:103 M A. Olata StaAupata éxouvto i6lo aBpolopa
AMNANTHZIH: A. 2:107 M, B. 102 M, I. 102 M ZwoTto A

73. Ze ubatikd SlaAupa HC/ (ag) mpootiBetal mepioosla PeTAAALKOU Mg(s) omdTe MpayOTOMOLETAL N
avtidpaon: Mg(s) +2HC/ (aq) > MgCl(aq) +H,(g) loxUeL otL:

A. To teAiko dLaAupa Ba eivatclyoupa oudétepo

B. H ouykévtpwon [C/] oto dtdAupa auédvetat

I. To teAko Stahupa otn Beppokpacio twv 25°C unopeiva sivaleite 6€wvo, eite oudétepo.

A. O aplBUOGTWY LOVTWY payvnoiou (Mg?*) pelwvetal

ANANTHZH: A

74. Hubpalivn (NH,NH,) xpnolpomoleital wg kalowo og mupaUAoUG. Ita udatikd tng dtaAvuarta,
oupnepldpépeTal we pa acBevng dumpwrtikn Baon pe Ky,,=107 kot Ky,=101% otoug 25 °C. Omote, eva
vdaTiko StaAvpa NH,NH;NO; otoug 25 °C eival:

A. 6&wo B. Baowkod
. oudgtepo A. Sev unopoupe vampoPAEPoupe av eivaLo€vo, Bactko rjoudétepo
AMNANTHZH: A

H,N-NH;NO; > H,N-NH;*+ NO5"

H,N-NH;*+ H,0 = *H;N-NH;* + OH, K,,,=1016

H,N-NH;*+ H,O = H,N-NH, + H;0" K,,=K,./Ky,1=10"7

Emeldn n K2>Kp,, To StdAupa eivatl 6€wvo

75. Yoatiko dtaAupa Ba(OH), éxeLouykévtpwon 0,005 M kat pH=11,5. Onote:

A. n Beppokpaciatou Stahvpatogeival 25 °C

B. n otaBepd Lovtiopol Tou vepou eivation pe K, = 1013

I. n Beppokpaciatou Stahvpatogeivat peyoAutepn amno 25 °C

A. n Begpuokpaciatou StaAvpoatogeival 25 °C

ATTIANTHZH: T

76. Ze £va ovBpakoULXo vePO £XouV amokataoTafel oL akOAouBeg LooppoTTieC:

I. CO,(g) = CO,(aq)

1. CO, (aq) +H,0(¢) & H,CO;(aq)

Ml H,COs (aq) + H,0 (£) = H;0*(aq)+HCO; (aq)

V. HCO;(aq) + H,0(¢) = H;0*(aq) + COs* (aq)

Y& pla moootnTa avBpakoUyou vepou, pootiBetal deiktng epuBpo Tou pebuliou (pK,=5,2 KOKKLVO -
K{TpLvOo) omoTE TO SLAAU A ATIOKTA KOKKLVO XpWHa. To Stalupo potpdletal o 3 SOKIUAOTIKOUG OWANVEG.
0 1°¢ S0KLUOOTIKOC CWANVAC OLVOKLVELTAL CUVEXWC. 2TOV 2° SOKLUOOTIKO CWANVO TTPOOoTIBeTaLmoooTNTA
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Na,CO; Kal oTov 3° SOKIUAOTIKO CWANVA EKTIVEOUUE OTO SLAAU MO UE €va KOAOUAKL To xpwpa mou Ba
OTIOKTNOELavTioToLXa KABe SOKLUOOTIKOC CWARvVaG, Ba ival:

A. Kitpvo— Kitplvo— MopTOKaAL B. KOKKLVO—KOKKLVO — TIOPTOKOAL
. KOKKLVO—KOKKLVO—KiTplvO A. Kitpwo—KitpVOo— KOKKLVO
ATTANTHZH

1°¢ . Otav avakwoUpe 1o €va doxelo petadepoups to CO, amod to Stdlupa Tpog thv eAsUBepn
emudavela. Andadn petatoniloupe Ty XnUkn e€lowon | mpog ta aplotepd. Omote n xnuikn e€iowon Il
petatomniletal mpog Ta aplotepd. H ynukn eiowon Il petatomiletal mpog ta aplotepd. H xnuikn
e€lowon IV petatomniletal mpog ta aplotepd. H [H;0'] ehattwvetal kat to pH aufdvetal. Onote to 1°
StaAupa Ba xpwpatioteiKitpvo.

2°¢ . Tae dAata Siiotavtatoto vepo. Na,CO; > 2Na* + CO52

Ondte avéavetal n [CO3*] pe amotéAecp N XNULKA Loopportia IV vol LETATOTILOTEL IPOG TOL OPLOTEPA
Omnote Kat N xnukn e€lowon | petatomniletatnpogta aplotepd. H[H;0*] eAattwvetatl Omote to StaAuvpa
xpwportiletatkitpwo.

3¢,

Exknvéoupe CO, omote OAeg oL Loopporieg petatomilovral e€ld. Me amotéAecpa o SlAAupa va
TP AL LELVELKOKKLVO.

77. Yoatko StaAupa ofaAkol kaAlovatpiou (KOOC-COONa) xwplletal os 2
I pépn. To 1° ofeldbwvetal MARpwg ano StaAvua KMnO, oe 6€wvo meplfailov
KO C o ’ 4 1 ! 1 I}
\C/ \ONa (H,S04). To 2° ofelbwvetal MARpwe amno Staiuvpa K,Cr,0, o 6wvo meplBaAov
I (H,S0O,4). To GBpolopa TWV ULKPOTEPWY AKEPOLWY CUVTEAECTWY TWV 2 XNULKWV
o] e€LloWoEwV mou MepLlypadouv auTECTIC 2 0EEOWOELG, ElvalLavTioToLa:
A. 82 kal58 B. 72«kaL53 r. 41 ko 52 A. 68 kal53
AYZH

10NaOOC-COOK +4KMnOQ, + 16H,S0, - 20CO, + 4MnSO, + 7K,SO, + 5Na,S0O, + 16H,0

10+4+16+20+4+7+5+16=82

6NaO0OC-COOK + 2K,Cr,0, + 14H,5S0, - 12CO, + 2Cr,(S0,4); + 5K,SO, + 3Na,SO, + 14H,0
6+2+14+12+2+5+3+14=58

2Q3TH A

78. Oykopetpouvtol 100 mL acBevolg HOVOMPWTIKOU
oféo¢ HA pe mpotumo SwdAupa NaOH 0,5 M kat
TPOKUTITEL N SUTAAVI KOUTTUAN OYKOUETPNONG.

ATO TIC TPOTACELG TOU akoAouBoulv, pia eivat
onwodnnote AavOacHEvn:

A. O 6eiktng pmhe t™¢ BpwpoBupoAing (K.=107)
Bewpeital  KATAAANAOG VYl TN OUYKEKPLUEVN
OYKOETPNON
B. Otav éxouv npooteBei 15 mL mpdtumnou StaAdpatog, 3 10 5 2 =
£XEL OXNUATIOTEL pUBULOTIKO SLadAupa Vion (mL)

TotE

I. To a.0Bevéc o€l HA €xel otaBepa ovtiopou K,=10"

A. H apxikr ouykévipwon tou of€oc HA ntav 0,1 M.

SQFTH T

79. H vikotivn mpooPAAAEL TOOO TO KEVTPLKO, 600 KoL TO EPLPEPELAKO VEUPLKO CUOTNUA, ElvVaL AKPWG
€0loTikn Kat oxupad dnAntnpuwdng. Emdépel av€non tng mieong Tou ailpaTtoc, PELWVEL Ta eTimeda
Brapivng C otov opyoviopd, pokoAsi BAABeC oTO SEP A KOILOTOUCTIVEULIOVEC. ATTO «XNULKAG Ao ne»
glval pa 8too€vn Baon, pe poptako turmo CioHisN,. OL otaBep£ég LOVTIOHOU TNG EXOUV TWEG Ky = 107°
KatKy, = 1071, Eva udatikd StaAupa ViKoTivng Le cuykevtpwon 0,01 M éxeLtiury pH niepimovu ion pe:

A. 40 B. 10,0 r. 10,5 A. 11,0

AYZH

CioH14N>(aq) +H,O0 () = CyoHisN,*(aq) + OHY(aq) |
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https://el.wikipedia.org/wiki/%CE%9D%CE%B5%CF%85%CF%81%CE%B9%CE%BA%CF%8C_%CF%83%CF%8D%CF%83%CF%84%CE%B7%CE%BC%CE%B1

| loop:(0,01-x) M XM (x+y)M |

CioHisN>*(aq) + H,0 (1) = CioHigN,*(aq) + OH(aq)
loop: (x-y)M y M (x+y) M
Ene1dn Ky1>> Ky, CUMIEPAIVOUUE OTLX>>Y

Onote 1o pH Ba kaBoplotei KaTd KUpLo Adyo amd Tov 1° LoVILoUO TNC VIKOTILVNC.

2 2
X)X g0 = X x—10 =[oH"]

7 001-x 001 0,01
Onote pOH=4 katpH=10
SQSTH B

80. O ATOIKOG apLOUOGEVOC oTOLXEIOU A SLapEPELKOTA 6 LOVASEC OO KATIOLO EVYEVECOEPLO. AV TO A
amoteAel To MpwWTo otolxeio NG opddag Tou Kal Sev lvol TOPOUOYVNTIKO, O TOULKOC 0pLlOUOC Tou
elvat:

A. 30 B. 7 r. 48 A 8
Andvtnon: a
81. To otolxeio A €xel otn BepeAlwdn Katdotaon To péyloto Suvato aplOuod povipwy nAekTpoviwy,
XwpIg va elvaLecwTepLKO oTolyeio petantwong(topéa f ). To otolyeio B mou avrkelotov idlo Topéa Kal
niepiodo pe 1o A, Sev elvatmapapayvntiko. Av to atopo A otn BepeAlwdn katdotaon, Slabétel 18 e pe
ml =0 ,TOTE Y10 TOUC OTOLKOUC aplBuoucTwy A KoL B avtiotolya toyvet:
A. Z,=43, 7;=48 B. Z,=74, Z3;=80 I Z,=24, Zz=30 A, Z,=42, 7;=48
Anavtnon: 6
82. 310 Slo€eiblo Tou AavBpaka o dvBpakag oxnuatilel pe to KABe ofuyovo €vav SutAo deopd. O
UBPLOLONOG TWV ATOULKWY TPOXLOKWY TOU AvOpaKa yla ToV oXNUATIOUO Tou Slofeidlo Ttou avBpaka,
elvat:

A. sp B. sp? r. spd A. sp3d?
(ZwotA andavinonA)
83. H evépyela mpwtou ovtlopol Tou otolxeiou X eival ion pe 736 kl/mol, n evépyela Ssltepou
lovtiopoU eivation pe 1450 kJ/mol kattou tpitou eivation pe 7740 kJ/mol. To otolxelo X aviKeLotnv:
A. Mpwtn opada tou Meplodikou MNivaka B. AgUtepn opdada tou Meplodikol Nivaka
. MNpwrtn nepiodotou Meplodikol Mivaka A. AsUtepnmnepiodotou MNeplodikou Nivaka

84. OLMapaKATW MPOTACELS avadEpovTaLoTo UopLo Tou abeviou. H povadikr cwotr mpotaon ivat:

A. JTo poplo tou atbeviov untdpyouv 4o Seopoikall m Seopog

B. O UBPLOLOPOC TWY TPOXLAKWY OTA ATOWA TOU AvBpaka oTo HOpLo Tou atbeviou elval sp
r. H ywvia twv deopwv H-C-H oto poplo tou atbeviou eivat 180°

A. O 8£0UOGTT OTO HOPLO TIPOKUTITEL ATIO ETUKAAUY N LN UPPLOLKWV TPOXLOLKWV

(Zwoth andavtnon )

85. Ao TIC AP AKATW OPYOVIKEC EVWOELS, OAOLOLAVOpaKeG Exouv UBPLELOUO sp? oTNV Evwon:
COOH CH; [. CHCH,CH3 A. CH3COCH3

O O

(Zwoth andavinonA)
86. To TpoXLaKO 2p, £XELTIOLPOHOLO OXNQL, (510 TTIPOCAVOTOALGHO, OANA SLadopeTIKO HEYEBOC e TO
TPOXLOKO:

A 2s B. 2p, r. 3p, A. sp?
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87. To katiov tou adnpou (), Fe?*, éxel Tov 610 aplOpd NUGUUMANPWHEVWY 1} GUUIMANPWHEVWY d
TPOXLOKWV PE TO:
A. ,:Sc B. 5V I 5.Cr A, ,,Mo

88. Ta idla KpLTPLA TIOU XPNOLUOTIOLOUVTAL VLA TN CUYKPLON TWV ATOULKWY AKTIVWY Twv otolxeiwv
UmopoUV va Xpnolomnotnfouv Kalyla tTh cUYKPLoN TWV LOVTIKWY aKTivwy. Aappavovtogunodn auto,
HLKPOTEPN LOVTLKA OKTIVA OVAPECO OTO TP OLKATW LOVTA EXEL:

A. 1O avLodv 1;Cl- B. tokatldv ¢K* . 1o avidv ;sBr A. Tto KaToV 5oCa?t

89. To NAeKTPOVLIO TNG EEWTEPIKN G OTLRAS G SleyepUEVOU ATOUOU Fr e atouiko aplBud 87 neplypddetal
pe tnv e€ngteTpada kPavukwy apBuwv (n, 1, m, m,):
A.(7,1,0, +1/2) B.(7,0, 0, +1/2) r.(7,0, -1,+1/2) A.(7,0,1,+1/2)

90. 3¢ €va SleyepUévo ATOUO USPOYOVOU TO NAEKTPOVLO TOU BPIOKETAL OTNV EVEPYELAKT] OTABUN UE KUPLO
KBOVTIKO aplBpo n = 6. Katd tnv anodléyepor] Tou amo TNV SLEyEPUEVN OTNV EVEPYELOKN OTAOUN HE
KUPLO KPAVTIKO aplBuo n =2 to MANB0¢ Twv Suvatwy PeTafaoswy eivat:

A. 6 B. 7 rr. 8 A. 9

91. ‘Eva XNHLKO oToLXElo X £XEL OTN BepeALWdN KATACTAON, EVA LOVAPEG NAEKTPOVLO TNV UTtooTIRAda4s.
Ondteto 2:

A. Avnketotnv 1" opada B. AvrKeLoto otolyeia HETAMTWONC
. Mrnopeiva aviketotnv 1 otnv 6" otnv 11" opdda A. Mnopelva aviKELOTOV TOUED P
ATIANTHZH: T

92. O pEYLOTOG A PLOUOG HOVAP WV NAEKTPOVIWY EVOGATOUOU 0T BgpeAlwdn KATACTACH TIOU AVIKELOT NV
4" nepiobSo Tou mepLodikou mivakoa sivat:

A. 3 B. 5 r. 6 A 7
AMNANTHZH: T
93. OpLOUEVEC EVEPYELEGLOVTIOMOU yLaL TO oToLXelo BOpLo (5B) paivovtal oTov mapakatw mivaka:

EI,1 EI,2 EI,3 EI,4 EI,5
Evépyeia tovtiopov (kJ/mol) | 799 2420 25000 32800
H tpitn evépyela tovtiopol tou Bopiou oe ki/mol pmopeiva éxsLtny twun:
A. 3660 B. 2000 I. 23550 A. 27150
Amavtnon:a
94. O Suthavog mivakag Seslxvel TNV
NAEKTPOPVNTIKOTNTA f)ptouévqu OTOL))((\;'L(JL)V 28 H LB |C |O |F
Hovasec Pauling.: nAektpapvnuikotnta [ 2,1 (1 (2,0 2,51 3,5
Ta otolyela Tou mivaka mou oxnuatilouv to Alyotepo moAKo Seopuo petafl Toug eival:
A. FO B. HC r. BC A. B,H
Amavtnon: 6

95. O xpuo0¢ (79Au) elvaléva amo Ta AlyOTePO SPOOTIKA XNHLIKA OTOLXE L KalL:
A. ovikel otnv 4" ospd Twv otoleiwv B. avhAkel otnv 11" opada (IB) kat eilval

HETATTWONC SlapayvnTiko otolxeio
. €xeL12 nAektpovia pe €=0 A. £xelL 27 nhekTpovia pe mg =0
AMANTHZH: A

70AU: 182 252 2p® 352 3p® 3d10 452 4pb 4d0 552 5p® 4114 5d10 6s?

Evépyeleg lovtiopou
(kJ mol?)

A. | 1681




96. O mopaKkATw Tivakac delyvel TIg evépyeleg 1°° Lovtiopol tecodpwv B, | 2081

otolxeiwv (A, B, I'kat A), pe Stadoxikolg atopkoug apBpols. Zopdwva . 496

He Ta Se60UEVO TOU TIiVAKA, OTNV OUAS O TwV aAKOALwV pumopeiva avrKel A 738

TO OTOLXE(O UE TO YpAHMAL:
97. To otokeio ,5Mn epdavilel otig S1adopeC eVWOELG TOU Pe dAAa otolyela aplBuolg oeldwaong +2,
+4 kaL+5. To o otaBepo KATLOV TOU ElvoLL:

A. Mn2* B. Mn#* . Mn” A, éxouv bla otaBepodtnTa

98. O uBpLdLOPOGTWY avBpakwv oto uoplo tou CH,=CH-CH,Cl elvalavtiotolya:
A. sp?-sp?-sp? B. sp-sp?-sp? . sp-sp?-sp A, sp?-sp?-sp?

99. To Atopo €vOG oTolXelou €xeL, Otav lval otn BepeAlwdn KaTdotocor Tou, éva NAEKTPOVLO OTNV
e€wtepIKN oTIPASA TTOU TO ABPOLoHA TWV TPLWV TPWTWV KPAVTIKWY TOU aplOuwyv LoolTtalyeTpia: n+ 1 +
m, = 3. O EAAXLOTOG ATOUIKOG AP LOUOCTIOU EXEL KATIOLO ATOO UE ALUTH TN CUVONRKN LOOUTAL E:

A. 7 B.4 r. 5 A. 6

100. Me emidpacn Beppov udpaikooAikol Staduparog NaOH (Stalutngvepd kol atBavohn)otnv évwon
3-Bpwpo-2,3-8ipueBulomnevtavio mapayeTaL:

A. pilypo 3 opyavikwy EVWOEWY B. piypa 2 opyovIKWV EVWOEWV

. QMOKAELOTIKA LlO OpYOAVLKA £VWON A. piypo 4 opyoviKwY EVWOEWV

101. To nAeKTpOVLO OTO ATOLO TOU USPOYOVOoU PBplokeTal otnv Tpitn dleyepévn Kataotach. Avo ano
Toug TBavoug Tpomouc anodléyepong Tou atopou sivat: 1) N=>K (otBasdeg) n 1) N >M > L->K omnou
EKTIEUTIOVTOL OKTIVOBOALEG pe HAKN KUPATOG Ag KaL Ag, Ay, As avTioTolya. Meta§l Twv PNKwv KUPOTOG
LOXVUEL N oX€on:

A e Py B. 4 _ A A Mo oA B, lth
A ﬂé+/17 Ay A (As +A5)+ Ay Ay A A A A, - Ay

7

N

102. O péylotog aplBudc nAektpoviwv oe pa umootifada pe KUPLO KBAVTIKO aplOud n Kat
SeutepevovtakBavtiko aplBuo £ eivat:
A. 2n? B. 48+2 r. n? A, 28+1

103. ‘Eotw ta otolyeia Tou Neplodikou Mivaka Twv omoiwv Ta Atoua £xouv Z < 63 Kal otn BepeAwdn
KOTAOTAON £XOUV CUVOALKO ABpoLlopa TWV KPaVTIKWY aplOwyY TOU spin Twv NAeKTpoviwv Toucioo pe 3.
To AR Bo¢ Twv Mo panavw oTolxelwv eivat:

A. 3 B. 4 r. 2 A 1

104. To otolyeio TG 4™ MePLOSOU Ue TNV UEYAAUTEPN EVEPYELX TPWTOU LoVTLOoMOU (Ej;) elvatto:

A. K B. ,Ca I. 33As A.  3:Br

Amavtnon: 6

105. To telouplo (Te) elval €va XNUIKO OTOLXEIO HUE QTOMKO aplOuo 52. To GUVOALIKO spin Twv
nAektpoviwv tou teloupiou sivadt:

A. +3/2 B. 0 r. +% A, +1
Amavtnon: 6

106. To otolxeio mou £xeL TN peyaAUTtepn evépyela SeUTepou LovTiopoU (E,) am’ oAata otolyeia:
A. eivaLto eAadpUTtepO EVYEVEC AEPLO

B. sivalemionc KaLTo TLo NAEKTPAPVNTLKO OTOLXELO

I. elvalTo 0AKAALO E TN UIKPOTEPN OTOLKN KTV

A. avnkel otnv 3" tepiodo tou MNeplodikou Mivaka kat oxnuotilel YAwpidlo pe to peyaAltepo onpelo
&ewgoe olyKpLon pe Ta YAwpiSLa Twv UTIOAOLTIWY OTOELWVY TNE EPLOSOU
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107. >tnv évwon pe tumo CgHs—CH=C=CH, (6mou -Cg¢H; givatto ¢palvUuAilo) umapyouv:
A. 1 dtopo C pe sp, 2 dtopa C pe sp? kat 6 dtopa C pe sp® uBptdLopo.

B. 9 atopa C pe sp? uBptSilopo.

I. 6 atopo C pe sp® kal 3 dtopa C pe sp? uBpLdiopd.

A. 8 dtopa C pe sp? kat 1 dtopo C pe sp uBpldlopod.

108. Y&poyovavBpakag pe YeVIKO poplakd tumo C H,y., S1aB£€Ttel9 o Kat 2 T Seopougeival. O GUVOALKOG
opLOUOCTWY SUVOTWVY LOOUEPWV ElvaL:
A. 3 B. 4 r. 5 A. 6

109. 210 udpLlo TOU AKPUAOVLITPIALOU UTIAPXOUV:
A. 70 koL 2mn deopol B. 60 koL 3m Seopol l. 8o katlm deopol A. 50 kaL4n deopol

110. A6 Toug akOAouBoug cuvSuaopoUG 8V UMOPOUV Va aVTISpACcOoUV LETOEU TOUC Kal va SWoouv
TIPOTIEVLO, WG KUPLO TIPOTOV:

A. mportivio + Peuddpyupogos USpoxAwPLkO oL  B. 1-YAwpompomavio Kot tAKooALKO Stalupo KOH
I. 2-yAwpompomndvio Kot aAkooAlko StaAvpa KOH A, 1-rpomavoAn kol dwaodopiko o€l

111. To kat@AANAo avTLdpaoTAPLO YLa va avTLIOpAoELTO 1-TipomuAopayvnolo-Bpwuibio koLva Swoel wg
KUpLO TIPOidV 2-ueBuAo-2-Ttevtavoln ivaln:

A. aketaAdelidn B. aKeTOVN . uebavoin A. nmpomavoAn
Amdvtnon: B

112. Ano ta mapakAtw aAkEvia Sev meplExeL avBpaka o€ Suo SLadopeTIKEC pHopPEg uBpLSLopoU TOo:

A. 1-Boutévio B. ABévio . 2-Boutévio A.  MeBulompormévio

113. Me o€eibwon Twv aAkooAwv pe tumo CsHy,0 mapaokeudlovral X StadopeTikég aldelideg kol P
KETOVEC. Ta ) Kal Y elvaLavtioTolya:

A. 1-2 B. 2-2 r. 3-2 A. 43
114. M évwon anoteleitalamno C,Hkat O, €xel OXeTIKN poplakn Hala 46 Kat Sev avtidpad Pe LETAAAKO
Na. H évwon pmopei va sivat:

A. ALBUALKN aAKOOAN B. AketaAdelion I. AypeBuloaBépag A. MpomavaAn

115. Aivovtalol aAKOOAEG:

1.2 -peBulo-2-Boutavoln 2.1 2-puéBulo-1- Boutavoln 3. 2,3-61uéBuAo-2-Tievtavoln
4.Tetaptotayngfoutavoln 5. 2-BoutavoAn 6. 1,2-61paivuloatBavoin
Mropouv va nipokUouv pe CH;MgBr og kapBovulikr évwon ot:

A. 1-4-6 B. 2-4-5 r. 2-5-6 A, 1-3-5

116. To MANBOCTWV CUVTAKTIKA LOOUEPWV AKUKAWY A VWV Iou €xouv tov tumo C,Hy; N eival:
A. 9 B. 7 r. 8 A 4

117. An6 TIG EVWOELG TOU Ttivaka urtopoUv v apaxBouv pe mpoodrkn vepol [ 1. ABavain

oe aAkivio ot ;
2. AlalBuloketovn

A.6hec B.1-4 T.3-4 A.12 3. AUCOTIPOTIUAOKETOVN

4., Bevlodalvovn

118. H avoloyia ocuvteAeotwv aAdelidng kal avidpwvtog AAatog otnv avrtibpaon tng He
ovtdpaothptlo Tollens eivat:
A 1/1 B. 2/1 r. 1/2 A 1/3

119. Ta dKukAa KOPESUEVA LOOPEPN ToL TUTIOU C,4Hg O, eival:

[ %)



A. 2 0€€a-2 aAKOOAEC B. 2 0féa-4eotépeg T. 3 o0&éa—-2aldelidec A.2o0&€a-2 eotépeg

120. Ot aAkoOAeg Sev Umopouv va VIO pACOUV E:
Na B. Boutavikoofl r. NaOH A. SOCI,

A.

A.

121. OLKOpEOUEVEC LOVOODOEeVEIG AAKOOAEG TIOU £XOUV TTEPLEKTIKOTNTA 60% C gival:
2 B. 4 r 3 A, Kopia

122. H mpooBnikn udatkou StaAlpatog HBrO oto pebBulompomnévio Sivel we KUpLo Poiov
TNV éVWaon UE GUVTOKTIKO TUTO:

CIIH3 CIZH3 CIIH3 (I:HB
B. Br r. OBr A. OH

123. Mo péBodog mpoabloplopol tng dopng evog aikeviou eival n ofeidwon pe NalO,
napoucio KMnO,. Fvetatloxdon thgavOpakikic aluoidac, onwe daivetaloto mapadelypa:

™ Naio fHa
a
CHzCH=CCHCH; —cpino ™ 4 » CH4CHCCHg + CH3;COOH
| noO, 1
CHg o

Kol Ta mpoidvra ofeibwong tautomnolovuvtal. H dtdomnaon tou 2-puebulo-1-Bouteviou pe
NalO,/KMnO, iveLwg poidvta:

A. to CO, katL t™n B. T T TO HUPHUNKIKO A. TNV AKETOVN Kal
Boutavovn. dopuoAbelidn kal ofu KoL N To aBaviko ofu
n BoutavaAn Boutavovn

124. O1 duvartol TPOMoL MAPACKEUNG OAWV TWV AKUKAWY aAKoOAWwv tou tumou CsH;;OH pe
StakAhadlopgvn aluoida péow tnguedodou Grignard eivat:
A. 4 B. 6 r. 7 A. 9

125. H kopeopévn évwon E €xel poplakod tomo C;H,,0,.Me vdpoAucon tng E oe 6€wvo
neplBaAov mapayovral ioeg HATEC TWV OPYOVIKWY EVWOEWV Z KoL ©. Av n Z BepuavOel pe
aAKOALKO SLaAupa wdiou Tote mapayetatkitpvo inpa. Hovopaoia tngévwong E eivat:

A. TpomavikdgLooBouTUAEOTEPQAG B. allBaVIKOC TPLTOTAYHG TIEVTUAECTEP QG

. BoutavikOGLOOTPOTMUAECTEPQLG A. pomavikdg Seutepotaynic BoutuAeoTépag

126. Kata tn dtaBipaon mpormviouv o udatikod Stalupa CH;ONa:

A. Sev mpayuatonoleital xnuikn B. mapayovtal udpogeldlo tou vatpiou Kal 2-
avtidpaon Boutivio

r. npokUntouv peBavodn kat A. mapadyovtal CH;C=CONakatpebavio
CH;C=CNa

127. Hévwon A pe TMT: C,H,,0, mpootiBetalos uSatiko SLaAUpa o€ LVIoHEVO e BELIKO 0EV
KOLLTIOLPAYETAL iy L0l OpYAVIKWY EVWOEWV B kaLl oL omoieg €xouv 610 M.

210 SLAAUHA TIOU TIEPLEXELTLG B KoL I mpootiBetal apyd KOLTIPOOEKTIKA, oTOyOVa -0TAyova,
ofwiopévo Stalupa KMnO,, xpwpatilovtag lwdeg To ap)Xko SLaAupa, oo TV mpoodnkn
TWV TPWTWV KLOAAG oTayovwy. Avn A £xeLtn Hkpotepn duvath Mr mou Tt eTUTPENMOUY Ta
mapandvw 6eS0UEVA CUUTTEPALVOUE OTLO CUVTOKTLKOG TUTIOCTNGA elvat:

A. TIPOTIAVIKOG LOOTIPOTIUAECTE PG B. BoutavikOG MponMUAEoTEPQG
I. IPOTIOVIKOG TPLTOTOYNAG BOUTUAEDTEPQG A. BoUTAVIKOG TPLTOTAYN G TTEVIUAECTEPOC
Andvtnon:y
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128. H €vwon A pe MT: C4Hg0, mpootiBetal og udatiko didAupa NaOH kot mapayestal
Uiy MO TWV 0pyavVIKWY eVWoewv B kat I To StaAupa o mpoKUTTeL xwpiletal os Suo pépn.
Jto 1° pépog mpootiBetal o6fvo SldAupa KMnO, kot Tmapatnpsital  £kAuon
aeplou(puoalideg) Kal amMOXpWUATIOROC TOU MPOooTIBEPevoU Stalbpatog( KMnQ,). Ito 2°
Hépog mpooTtiBetal aAkaAlko Stalupa |, kaltmapatnpeital kataBublon kitpwvou WAUATOG.
ATIO TO TIOPATIAVW TP OKUTITELTO CUUMEPOLOUA OTLO CUVTOKTIKOG TUTTOC TNGA elvat:

A. oBavikog alBuleotepag B. ueBavikOG P onUAECTEP QG

I. mpomnavikog pebuleotépag A. peBavIKOC LOOTPOTIUAECTEP QG

Andavtnon: &

129. TG avTdpAoELCTIOU avamapilotavTaL amnod Tig A. H,+CH,=CH, <>CH;CHs,

XNHIKEG e§LOWOELG TOU SuTAavou Tivaka, 0 avOpaKag B. 0,4+C0 g<>CO,,

AeToupyEl WG AVAYWYIKO OTIG: I. 20,+2CH;0H <> 2HCOOH +2H,0
A.AA B.A FB,A A.BA A. Cla+CH, g CH;CHHCI

130. H otaBepad LooppomiagTng aviidpaongn omola meplypadpeToL oo tn XNk e€lowon:
20; $30,, AH>0

elvat ton pe 0,050 M oe Beppokpaoia nepparrovrtog kal 0,055 oe Beppokpaocia 61. H 61

uropeiva eivaloe °C {on pe:

A: 0 B: 10 r25 A: 40
131. Me Baon tnv duthavn ypadikr mapactacn nomnola 12
QUTELKOVIIELTIC CUYKEVTPWOELG TWV CWHATWY TIOU UETEXOUV 10
otnv wopporia A(g)«>2B(g) and TigmpoTAcEL; TOU Sld
okoAouBoUv eivalowoTégoL: g 6\
1 H kapmuAn 1 avilotolyei oto cwua A ° 3
. . 4 S EEF Yy

2. HotaBepd Kcelvalion pe 4 oe t=20 s pET EE
3. Tn xpovikn otiyur 25 s petaBAnOnKe n 2

BepoKpaciot TOU CUCTHOTOG 0 S 10 15 20 25 30 35
4, Av elvalyvwoto otLn avtidpoon eivatewBepun, Xs)

oe t=35 s n Bepuokpaocia eivatxapnAotepn ano
otLoe t=20s.
A: 1,2 B:1,2,3,4 r:2,4 A:,3,4

132. OLakolouBegmpotdosl adpopolv TNV albavain

o. To popLd TNG €XEL 6 0 Kol It Seopolg

B. O UBPLELOUOGTWY avOp A KWy aTo popLlo TG atbavaingival sp?

Y- AvTISpd e o LUWVLOKO SLAAUMO VITPLKOU apyUpou

8. Mnopei va mapaokevaotei and thv alBavoln pe toxupr Bépuavon o xaAkvo Soxelo.

€. Me enidpaon aAkaAwoU SLaAUpatog |, avtiSpampog 2 0pyaVIKEG EVWOELS OTTO TLG OTIOLEG

n pla anoxpwpoatiletto lwdeg 6€1vo SLAAUO TOU UTIEPAYYOVIKOU KOAlou.

ATO QUTEGOWOTEGElvalL:

A: O\ec B: a,y,6 ra,y,0,e A:vy,8,¢

133. OLOopYOVIKEGEVWOELGTIOU €XOUV SUTAG 60O OTO LOPLO TOUG aVTLOPOUV e To 0oV Kal
oTn ouVEXeLa Pe UdpOAUGCN mapouaia Zn to oloviblo mou oxnuaTtiletol SLAOTIATAL OE PEly HaL
KOP BOVUALKWY EVWOEWV OTIWC PpaiveTaL 0To oXN AL

(o)
\ / \
>c=c < +0;—> /C H,0/Zn >C=0 +0=C <

2 N
A
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H olovoAuaon tou aAkeviou A €5waoe wg povadikod mMPoilov TNV akeTovn A mpormavovn. To A
elvaLto:

A: Tpomévio B: 2,3 6LuéBUA0-2-BouTévio I:3-gfévio A: Boutévio

134. Aivetal n xnuikn e€icwon:...Re0; + ...H,S > ...Re,S; +...50,% +...., n omoia Sev eivat
loootaBulopévn. MNa va avidpdoouv mAnpwe 2 mol H,S, anattovvtal:
A: 2 molReO, B: 1 molReO, I 3mol ReO, A: 4 mol ReO,

135. Ailvovtal ot atoptkol aptOuol: Na=11, Al=13, P=15,Si=14, S=16, K=19,Mg=12. O
OELVOC XaPAKTNPAG TWV 0LelSlwY aUEAVETAL KOTA OEPA KATATAENG:

A. Na,0<Al,0;<P,05< SiO, B. Na,0<MgO < Si0,<S0,

. SiO,<Al,0;<50,<Na,0 A. MgO < Al,05<Si0,<K,0

136. O oynuatopog tTou HI amd H, kot atpolg |, eivatl plo evéoBepun avtibpaon.
MeyaAUtepn moodtnta Bepuotntag amoppoddtal Otav n ¢uolky KATAOoTOon Tou
napayopevou Hl eivat:

A: otepen B: uypn M agpua A: tuxaia

137. Hotwyploia T Tng toxvtntagTngavtidpaongtwy A, B, T, n onola neplypddetaLano
N XNUKn e€lowon: 2A(g)+B(g)—3r(g), o t=3 min, eivation pe 3,0 moleLes. Tn xpovikn
oTlypn t=150 s n otyptaia taxvTnta tngavrtidpaong unopeiva eivotion pe:

A: 3,0moleLes? B: 2,0moleLles? I 3,6 moleLles A: 1,2 moleLlemin?

138. H otwyptaio T tng taxvtntagtngavtidpaongtwyv A, B, I, n onola meplypadetaL and
™ XNULKn e€iowon: 2A(g)+B(g)— 3r(g), oe t=3 min, eivation pe 3,0 moleLles. H péon
TaxutnTo mapaywyngtou Myt to Stdotnua 0-3 min unmopeiva eivation pe:

A: 3,0moleLtes? B: 3,6 moleLles! I 9,0 moleLles! A: 12,4 moleLlemin
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B MEPO2- AZKHZEIZ

1. Opoyeveg piypa meptéxel n; mol HCOONa kat n, mol CH;COONa. To piypa Sltadvetal o
lKKavr) moootnta vepol omote oxnuartiletat diaAvpa Y oykou 100 mL. Ito StdAvpa Y
Bp£Onke [Na*]=1,9M katto pH givatico pe 9,5 og Bepuokpaoia 25°C.

1.1. H avaloyia ny /n, twv mol oto apxko piypa eivation pe:

| A 1/2 | B.5/9 | .10/9 | A. 1/10

1.2. 3¢ 300 mL StaAbpatog KMnO, 0,1 M, ofwiopevou pe H,SO,, mpootiBevtal V L tou
SloAUpatog Y kal to StaAupa mapapével Lwdeg. Mo Tov MANRPN AMOXpWUATIOUO TOU
StaAvpatog KMnO, anattouvtatl 0,1 mol FeSO, xwpic petofoAn tou 6ykou. H Twur tou
oykouV elvation pe:

A. 0,025 L | B. 0,050 L | r.0,100 L | A. 0,010L

Aivetatn xnukn e€lowon tng avtidpaong, xwpicTouc ocwoToUg CUVTEAEOTEC:

FeSO,+ KMnO, + H,SO, = Fe,(SO,); +MnSO, + K,SO, + H,0
1.3. 'lon moodétnto HCOONa pe auTr Mou MepLEXETAL 0TO SLOAUpa Y avtidpd MARPWC e
USPOXAWPLO KL TO TTPOIOV AVTLOPA LUE LOOOPLAKH TIOCOTNTO UicG KOPESHUEVNC LOVOCGBEVOUC
aAKOOANC A Kol mapdyovtal 6,8 g opyavikoU mpoidvtog B, to omoilo £xel mepLEKTIKOTNTA
58.8%w/w oe C.
H évwon B propei va givadt:

A. HeBaVIKOC TIPOTIUAEDTEP QG B. HEBAVIKOG LOOTIPOTIUAECTEP QG

I. peBavikogdeutepotayngBoutuleotépag | A. peBaVIKOGEVTUAECTEPAG

1.4. H otabepa K. tn¢ avtidpaongtou HCOONa e tnv A elvalKaTd mpooEyyLon lon Je:

A. 1l B. 4 r.2 A. 6

A: CvH2v

luzo/m
[ ]

K2Cr207/H+

Y

r

H évwon A pe enidpaon vepou Sivel opyavikr Evweon n onoia oTo HopLd Thg £XEL 4 6 SeopoUg

A: RMgX
(avuSpo aibepar)

Y

H20/H+ | K2Cr207/H+ HCN H20/H+
B N ey

2.1. Jtomapandvw ouvleTiko oxiua olevwoelgl, Z, Hkatl eivatavtiotowya:
A. aBavain—1 nmpomnavohn —mpomnavoln—2udpofumpomnaviko oy

B. atBavoAn—2 mpomavoAn — atBaviko ofu — Boutaviko ofu

. aBoavain—2 nmpomovohn—nponavovn —2udpofu-pebulompomnaviko oy

A. mpornavévn -2 - Boutavovn—2 Boutavoln—2udpofu-pebulomnpormnaviko ofu
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2.2. H £vwon Tou mapandvw oxXAHOTog otnv omoia OAa ta dtopa C €xouv sp? uBPLOLOUO
elvat:
A. nE B. n A .. nH A. no

2.3. H évwontou napandavw oxnuatognonola Stabétetdtopo C pe sp uBpLdLOUO eival:
A. nE B. n A .. nH A. no
Anavtioelg I-y, lI-B, 111

3. To otouyelo I anoteAei 1o 3° aAKAALO, EVW TO A TTOU aviKeL oTny 6o opada pe to I, €xel
Tn peyoAutepn Ei; 0Awv twv otolxeiwv tng opadag autnc. Ta otoweia A, E, Z kal 0, €xouv
KOTA amtOAUTN TR, (610 cUVOALKO ABpolopa poyvnTIkoU aplBuou spin (m,) peto I koL eivat
otolxeia idlagmepLddou pe auto.

3.1 OLatouwkoiaplBpoitwv A, E, Z kol O avrtiotoya eivat:

A.11, 13, 15, 17 B. 21, 24, 29, 31 | r. 39,47, 49, 53 | A.21, 29,31, 35 |

3.2 To otolxeio I avtidpa oe KATAAANAEG OUVORKEG e TO A SivovTagEvwaon UE XNULKO TUTIO
FA. Ta A kat I avtidpolv emiong pe F, (Z:=9) divovtacg tig evwoelc AF kot IF. H ¢puokn
Kataotoaon twv sevwoswv A, AF kal F oe Bepuokpacia 25°C, mpoPAeénetal va sivat
avtiotoa:

A. 6Aa agpla B. «agpwo, oaéplo, |l oteped, oaéplo, | A.6Aauypa
OTEPED oTEPED

3.3 H évwon TA amotelel pa moAU woxupn Baon, n omoia avtidpd PBlola pe to vepo,
Sivovtagtnvnapakdtww aviibpaon: FA+H,0() = TOH.q) +A;), AH< 0. Na ta cwpata A kat
H,0 otnv mopandavw avtidpaon, LoxVeLOTLATIOTEAOUV:

A. TA:ofelbwtikd | B. TA :avaywywo | . TA : ofelbwtiko | A. H,0: o&eldwtiko
KOLLOLVOLY WYLKO H,0: o€eldwtiko H,O: avaywyiko KOLLOLVOLY WYLKO

3.4 3& plo moootnTa vepou StaAvovtal 0,1mol évwong MA Kol LETA TNV OTIOUAKPUVCT TOU
agplou A,, to SldAupa A; mou mpokUTTeL Oykou V;= 500mL, avapelyvOeTal He uSaTIKO
StadAupa A, NG EvwongAF dykou V, katouykévtpwong0,4 M. To véo StaAupa A; €xel pH=6.
Alvetal: Ka =107, n Bepuokpaciotwy Stalvpdatwy eivat 25°C kot Kw=101,

o Tov PooTIBEPEVO OYKO V, Tou SLaAUUOTOG A, LoYXUEL OTLElvaL:

A. 250 mL B. 125 mL r. 275 mL A. 500mL

3.5 Av 1o StdAupa A; 6ykou V,=500mL, avopeyBei pe dyko V, Stallpatog A, mpoKUTTEL
SiaAvpa A, 6ykou V, pue pH=9,06. H Bepuokpaoia twv StaAupdtwy ivan 25°C katn Kw=1014,
Mo Tov 0yko V, Tou SlaAUpatog A, loxUeL OTL elvat:

A. 750 mL B. 1000 mL r. 600 mL A. 250 mL
| | | | |
ANQVTNOELG:
| 1.1 & | 12 vy | 13 B | 14 vy | 15 a
Moplodatnon
| 1.1 6 | 12 3 | 1.3 3 | 14 4 | 15 4

4.HAekTpOVIO €VOG OTOMOU TOu otolxeiou Q, amoppodd aktivoBoAla OpLOUEVOU UAKOUG
KUMOTOG KoL Oleyeipetal. Xtn SleyepPEvn KATAOTACGN TO NAEKTPOVIO €XEL KBOVTIIKOUC
aplOuolg (4,3,1,+1/2). Itn ouvexel petafaivel oto Ttpoxlako 4s Ywpic ekmopmn
aktwvoPoAiag Kal TeAkA KataAryeL otn BepeAlwdn KOTAOTACN, EKTIEUMOVTAG aAKTLVOBoAla
(610U UNKOUC KUMATOG UE OLUTAV TIOU altoppodnoe Katath S1EYeEpor Tou.

51



4.1. Av nAektpovio Tou Q, petafaivoviag and to TPoXLaKO 55 othn BepeAlwdn Katdotaon
eKTEUNEL akTvoBoAia cuyvotntagf, evw petafaivovtac ano tpoxlakd tng4f unootifadacg
otn BepeAwdn katdotoon eknépnel oktivofolia f', tote petall twv f katf’oyet:

A f=f | B. f<f | r. f>f | A. Ae yvwpiloupe |
4.2. loopoplako piypa N, kot Q, kataAappavel oyko 33,6 L petpnuévo oe STP. To piyua
ELOAYETAL O aépla kKataotaon o Soxelo otaBepou dykou 1L otoug 200°C kot mieon 200
atm, mapdyovtag tnv évwon M pe anddoon 80%. H Kc tng mapandvw avtiépacng otoug
200°C £xeLTiun:

A. 10,255 B. 86,195 r. 25,000 A. 0,289

4.3. To piypa Twv aeplwv Mou MPOKUTITEL Ao TNV Mapandavw aviidpaon SloxeTeVeTAL OE
VEPO. ATIO TAL 0EPLO. CWUOTOL TOU Miypotog Stadletal povo n évwon M, evw ta urolouta
aépla Ox.. To udatikd StdAupa Tou dnuloupyeltal €xel oyko 4 L kol xwpiletal o 4
SlaAvparta A, A,, A; Kat A, ioou Oykou. 2to SlaAupa A; mpootiBetal xwplg petaBoArn Tou
OYKOU, LOOUOPLOKI TIOGOTNTA ATIO TNV 0pYaVLKA Evwon E, oxnuatilovtagvéo StaAupa As ou
TepLEXeL TNV Evwon T. Ot evwoelGE kat T, mapdyovialcUpdwva LE TIG SLaS OXIKEC TTOOOTIKEG
OVTLOPAOCELG XNHUWKWY UETOTPOTWY TWV OPYAVIKWY EVWOEWV TIOU SlvovTal 0TO MOPOKATW
Slaypappa:

H.0/H+ 50C L +II
Al 8| T |E| T
+Cla Jo EhmOHY
I
9 K0H/ chwndin | +Hz0  Hg“% R0, H 1H,0/H I/ Hotd

K — M %] M P (kitpwal

4.4. To pH tou SlaAbpatogAs otoug 25°C, EXeL TLUN:
A. 10 B. 5,5 r. 85 A. 9,5
Aivetatotoug25°C Kw=101katKa 1 =101°
4.5. Jto SwdAupa A, mpootiBetal xwpl¢ aAlayn OyKou, n HLON TOcOTNTA amo ThV
napayouevn evwon ' tou mapandvw Slaypa Uotog, Tapayovtag véo SLAAUpa Ag To omtoio
Bpioketalotoug25°C. Av divovtatotoug25°C ot Kw=101*, Ka=10" kat K, =10°:
i. HKctnc avtidpaongpetay Mkatl, £XeL TUA:

| A. 10 | B. 10%“ | r. 10* | A. 10° |
4.6. To pH toU SLOAUPOTOC Ag EXEL TLUA:
|A.9 |B. 11 |r.7 |A.5 |

4.7. NMoodtnta tng £évwong M ion pe autnv mou £xet StaAuBel oto Stahupa A;, BpilokeTtal ot
oépla Kotaotoon kol Sloxetevetal oe meploosia CuO otoug 550°C. H moodtntal TOU
HeTAAAOU TTOU MapAyeToL UETPNUEVN o€ mol, eivat:

| A. 03 | B. 01 | r. 0,15 | A. 0,2 |
4.8. Moootnta ano TV opyavikh evwon N SLaAUETOLOE VEPO KALTIOPAYELUSATIKO S LAAU pO
A;. 50mL amdé autd To SLAAUMA OYKOUETpoUvTaLl pe Tipotuno StdAupa KMnO, 0,8M,
o&viIopévo pe H,S0,. Ma to TeAko onpueio(Lwdng xpwaon Tou oyKOoUETPOoUEVOU SLaAUATOC),
katavaAwbnkav 50mLnpotunou StaAvpatod. Av BewpnBei otTLoAOKAnpn nmocotnTa TN N

OTIOKAELOTLKA KOLL LOVO OEELS WVETAL, TOTE N GUYKEVT PWOT TOU OYKOUETPOUEVOU SLaAUOTOC
elvat:

|A. 0,1M |B- 1,5M V. 2M 5.02M

ANaVTACELS
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2.1 1. v 2.2 B 23] 5 24 i

ii B i i
Moplodatnon
2.1 . 3 2.2 5 23 i 2 24 i

ii. 2 ii. 3 ii. 3

5.1. YSaTko StaAupa A; CUYKEVTPWONGC KaLtoykou 1 L, mepléxel povompwtiko o€V HA otoug
6°C. To taAupa éxeLpH,=2,5 katloxVeL n oxéon [H,0%]=10%°[OH]. (2toug25°C n K,=10"*)
la tn Beppokpaocia 6 mou Bpioketarto StdAupa toxveL OTL:
A. 6=25°C | B. 6<25°C | r. 6>25°C | A. 8¢ yvwpiloupe |
5.2. Yoatiko StdAupa A;: NaA, nou Bpioketal otoug 25°C £XEL EMIONG CUYKEVTPWON C, OYKO
1L, kot pH,=8,75. Av gtouc 25°C n Kat papsc) =10, TdTE 0 BaBudg Lovtiopou a; Tou HA oto A4
elvatioog pe:

| A. 10%° | B. 10%° | r. 10%2° | A. 10° |
5.3. Av Stdhupa A; ou mepléxet tnv RNH, Bploketal otoug 25°C Pe OUYKEVIPWON C Kot
BaBuod Lovtiopou a3=1027%, tote t0 pH, GAAou StaAlpatog A, mou MePLEXELTO dAag RNH;A
oe Bepuokpaocia 25°C, eivatico pe:

| A. 7,00 | B. 7,50 |T. 675 | A. 6,25 |
5.4. Zto diaAupa A; mpootiBevtat 0,025 mol otepeol Ca(OH), xwpigva aAAdfelo Oy koG Kat

n Beppokpacia tou. Ito mpokumtov StdAupa As (otoug 6°C) n [H;0*] mou mpoépxetal
OTIOKAELOTLKA OLTIO TOV QLUTOLOVTLOMO TOU VEPOU EXELTLUN:

|A. 1095 |B. 1075 |r. 108 |A. 10
AnavtnoEeLG:

| 31 vy | 32 B | 33 vy | 34 « |
Moplodatnon

| 31 6 | 32 4 | 33 5 | 34 5 |

6. 6.1 2 Beppopovwuévo doxelo(Soxeio Dewar) ykou10L, meplEéxovtal5 L uypng appwviog
oToUuG -50°C. & auto mpooBEétoupe 11,5 g petalAikou Na, kol AapBavel xwpo n avtidpaon
nou meptypadetat and tn xnukn e§iowon: NHzy + Nayg=> NaNH,() + 1/2H,) 2tn cuvéxela
0 Soxelo pével avolkto péxpt va Sladuyouv OAa ta agpla cwuata othn Beppokpacia
TEPLBAAAOVTOC KA LOTN CUVEXELX TIPOOTIOETALVEPO, WOTE VA TIPOKUP L USATIKO SLtaAupa A,
OyKkou 5 L. Av 6An n mocotTnTa TwV MPOoToVIwyY ThG aviidpaong Stadletaloto vepo divovTtag
vSaTikd dLaAdupa A, dykou 5L, to pH, Tou StaAUpaTog A, otoug 25°C EXEL TLUNA:

|A. 9 B. 13 | r. 14 |A. 11,5 |
Aivetalotoug25°C: Kw=10", Kb yy3=107, Kot ny3=1038 Kat Arye=23.
6.2. >to S1aAupa A, pootiBevtal 0,50 mol agplou HCI, xwpic aAlayr tou oykou. O BaOuog
LOVTLOUOU Tou a.oBevoUl¢ NAEKTPOAUTH 0To VEO SLaAupa A; ou dnpoupyeitatl otoug 25°C
glvat:

A. 10" B. 2.10! r. 103 A. 107 |

6.3. Ito SddAupa A, mpootiBevtal 0,75 mol aéplou HCI, xwpig aAlayr Tou OyKou Tou
SlaAbpatoc. To pH, Tou StaAUpaTtog A, TIOU TPOKUMTELOTOUG 25°C, EXEL TLUN:
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AL 9 B. 5 rr. 14 A 11,5

6.4. 310 SldAupa A, mpootiBevtal 2.00 mol agplou HF, xwpic aAlayn tou oykou. O Babuodc
lovtiopou tou NH,* oto véo StaAupa As otoug 25°C elva:

| A.  0s=10° | B. 0,=5.10"* | r. as=10* | A, 05=5:107
ANOVTACELG
| 41 B | 42 6 | 43 « | 44 y
Moprodatnon
| 41 5 | 42 4 | 43 5 | 1.4 6 |

7. Ze kevo boxeio 6ykou V L mou kAeivel e eupolo etcdyovtatl mol CO kat2mol C/, otoug
0°C omote amokaBlotatal n xnULKA loopporia:

COy, +Clyy & COClyy,,, AH =-110k]

JTnv Kataotoon Loopporiog (6mou o 0ykog mapapével V) n oAwkn nieon (otoug 6°C) eivat
5atm kaw n moodtntatov COC/, eival0,5mol.

7.1. Handdoon tng aviidpaongeivat:

A 25% |B. 50% r.  60% |A. 80%

7.2. To mogd BepuoTNTAC OV EKAVETAL HEXPL TNV ATIOKATAOTOON TNG XNULKAC LoOPPOTILaG
elvat:

A. 110 kJ | B. 220 kJ | r. 125k A. 55Kkl

7.3. O 6ykoc tou doxelov petafarletal os V'L, uno otaBepn Beppokpacia kal otn véa
XNHKN opportia (6mou o 6ykog mapapével V'), to aéplo piypa mepiéxet 1,25 mol C/, . H
oX€0n oOU CUVOEELTOUGOYKOUCV KoLV elvat:

A. V>V |B. V=V’ |r. V<V’ A, V=2V

7.4. O AoyocV/V' eivatiocog pe:

18 5 36
— B.

A. — . -
5 18 5 5

7.5. Nocotnta CO(g) ion he auTh TN APXLIKAG XNMLKAC LooppoTtiac SloxeTeveTaL 0 SLAAU O
KMnO, 0,1M napouaia H,SO, ontdte ekAUetaLéva aéplo A. To agplo A sivatto:

A H, B. Co, r. o, A Cl,

7.5. O oykogTou aegplou A petpnuévogoe STP eivat:

| A. 11,2L | B. 22,4L | rr. 336L° | A, 2,24L

7.6. O péylotog oykogtou dtaAvpatog KMnO, Ttou punopel va anoypwuatiotel eivat:

| A 2mL | B. 2L | r. 1L | A.
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8. Ye Soxeio otaBepol bykou V=4 L, BeppokpaciogO ?C gloayovtal0,6mol NO,(g) tTnv
XPOVLIKNA oTLy N t,=0s. Tn xpovikn otiyun t;=10s anokaBiotatalnoopporio (opXIK XNHLKNA G
Loopporia):

2NO,(g) 2 N,O,,, AH<0 (1)

JTnv Kkataotaon oopporniagPpednkav 0,4 mol NO,
8.1. HK,.tn¢ (1) otougB; °C eivation pe:

4(g)’

A. 0,4 M B. 0,5 r. % A. 2,5

8.2, H péon taxvtnta tngmpog ta de€Ld avtiSpaong amd tn Xpovikn otyun t, €éwg tTnv t;
elvation pe:

A.  5010° Ms? | B. 103 Ms™ | r. 2,510° Ms* | A. 50102 Ms™!

8.3. Tn xpovikn otypn t, (t,>t;) petaBdiovpe tn Beppokpacia otoug 8 5C . Tnv xpovikn
OTLyUN t; amokaBiotatal vea XNULKH LOOPPOTILO KOLLTO Ly O TWV AePLwV YIVETAL LOOUOPAKO.
Mo tig Beppokpacieg B, ka6, loxLeL:

A. B. 6,56, | T. 0,=20, | A. O€V UMOPOULIE VA ATAVT|COU UE
0:<6,

8.4. Av P, koL P, glval n oALkn mieon Twv agpiwv oTnv apxkr Kal otn véa XnNULKA loopportia
LOYVEL:

A. B. P>P, | T. P.=P, | A. OEV UMOPOULE VAL ATIAVTI|OOULE
P,<P,

8.5. O Ag £XeL aTOMIKO aplBuo6 47. O Ag avikKeL:

A. otnv4'nepiodo | B. otnv 5" nepiodo kat | . otnv 5" nepiodo | A. otnv 5" nepiodo
kot 11" opada 12" opada KoL 10" opada kat11" opada

8.6. To GBpolopa Twv KPAVTIKWY aplBpwv ms Twv NAEKTPoViwv TNS e€wTtepIkNg oTiBadag
Tou Ageival:

A 0 B. % r. 1 A. %

8.6. Oplopévn moootnta Ag (xmol) StaAvetal oe 100 mL nmukvol StaAvpatog HNO; 6M
omote mopayetol moocotnta NO, (on Pe aUTA TNG VEAG XNHIKNAG Loopporiag. Metd tnv
oAokAnpwon tngavtidpaonc:

Ag(s) + HNO;(aq)—>AgNO,(aq) + NO,, 2+ H,0(¢)
TO SLAAUUO AP ALWVETAL LEXPLTEALKOU OYKOoU 20L .
H moodtnta Ag oe mol elvation pe:
| A. 01 | B. 0,2 | r. 0,3 | A. 0,4
8.7. To pH tou apatwpévou StaAlpotog otoug 25° C eivalico pe:
A 1 | B. 2 I 3 | A 4

9.1. O KPOTEPOG OTOULKOG aplBUOC VO LOOTOMOU Tou otolxelou X pe 15 Zelvyn
nAektpoviwv og BepeAlwdn katdotaon elvat:

A. 29 | B. 15 r. 18 | A. 30

9.2. Ol teTpadeg KPAVIIKWY aplBpWy ylo. T nAEKTPOVIA TNG £EWTEPLKAC otiBadag tou X
elvat:
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A (300,17, (3001, B. (400,17, (400, 1)
L (4101410, 1 A (400,1),(410,_1

9.3. O aplBUOC0EEIdWONCTIOU ATIOKTA TO X OTLG EVWOELGTOU Elval:
A -2 | B. +2 I I

9.4. Avta VeETpOVLA OTOV TUPVA TOU AP ATIAVW LOOTOMOU ToU X elvalKaTa 5 mepLlocotepa
oo Ta VETPOVLA TOU, TOTE N OXETIKI ATOMIKN Hala tou X givat:
A. 65 | B. 60 I2 70 A. 35

9.5. Eva opyavikod povokapBoEuAko oL (A) €xel 7 Seopolc o kat 1 Ssopd m. To o0 A sival
T0:

A. peBavikd oy | B. atBaviko 0€0 | I. Tpomaviko o€y | A. TPOMEVIKO OEY |

9.6. & 400 mL vdatikoU SltaAlpatog A; Tou o€€oc A pe pH=3 StaAvovtal mAfpwc 0,65 g Tou
aVWTEPW oTolelou X, xwpig petaBoAn Oykou, omdte MPOKUMTEL SLIAAUMA A, KAl eKAUETOL
aéploB. (K,tou A=10®). O dykogtou aepiou B petpnuévogos STP sivat:

A. 0,224 L | B. 0,112L I2 2,24 L A, 1,121L |

9.7. To pH tou StaAbpatogA, sivadt:

A. 4 B. 5 G A 9logy2

9.8. Jto SLaAupa A, mpocBétwy mol NatOH xwpic petaBoAr OyKou KaLTip OKUTTEL SLAAU YO
A; pe pH=9. H mocotnta tou NaOHoe mol eivat:

| A. 0,01 B. 0,1 | r. 0,2 A. 0,02

10. 329 AKukAnNG KopeopEVNG HovooBevoUg aAkoOAng A avtildpouv mAnpwg pe 2 L
o§wiopévou Stahvpatog K,Cr,0, cuykévipwong0,4 M, omote mapdyeToL OUOYEVES iy pa
500 evwoewv B kat T, yua tig onoieg toxver M, (B) > M, (') . Nocdtnta ion pe to 1/3 tou

MaPANAVW Helypatog avtdpd pe mepioosia avtibpaotnpiouv Tollens, ondte mapdayovrat
petaAAkov Ag .

10.1. O CUVTOKTIKOGTUTIOCTNG AAKOOANC A elvat:

|A. atBavoin | B. HEBOVOAN | . 1-mpomavoln | A.  2-Tmpomavoin |

10.2. To moC0OoTO TNG EVWONC ATIOU EXEL AVTIOPAOELTIPOG TNV €vwon B givalioo pe:

| A 60% | B. 80% | T. 40% | A 20% |
10.3. O péytotogoykogdtarvpatog KMnQO, , o§wviouévou pe H,SO, , cuykévtpwong0,3 M
TIOU UMOPEL va amoxpwHatioel oOAOKANPN N TOCOTNTA TOU UiypatogTwy B katl iy

| A 800 mL | B. 266mL  [I. 04L | 16l |
10.4. Av n cuvoAwr e€iowon tng avtidpaongtngA pe to K,Cr,0, eivaitng popdng:

a-A+x-KCrO, +....— f-B+y-T'+.....

TOTE OLTWHEG TWV @ — K — [ — ¥ Ba eivatavtiotoya:

56



B. 4-3-3-1 r. 6-3-3-3 A 4-2-1-3

5-4-3-2

11. O opeiyaAkogeivatéva kpdpa xaAkoU —peudapylpou pe oANEGedapUOYEC aTtO
TNV oPXALOTNTO LEXPLOAUEPQ . H TIEPLEKTIKOTNTO TOU OPEIXOAKOU O€ XUAKO KUMOIVET AL £WG
KoL 70%, EVW OTO KPA O T(POOTIOEVTAL ULKPOTIOGOTNTEG KOLL AAAWV PETAAAWY, AVAAOYQ LE TN
XpPnon yla tnv onolia npoopiletalto Kpapa.

Mo Tov MoooTKO Mpoodloplopd xaAkoU o opeiyaAko ocuvnBwg akoAou Beltaln e€ngmopeia:
Asiypa opeiyalkou avtdpd pe mepiooela SLOAUHATOC VITPLKOU 0EEOC TTPOC OXNUATIOUO
KOTovTwy XaAkou (Il). Ztn ouvéxela, to SIAAUMA TWV KATIOVTWYV XaAKoU avtibpd pe
nepiooela SLAAVUOTOG LwSLOUXoU KAAloU, Kal TAPAYETAL OTOLXELOKO LWwdLo. XTo Slalupa
TOU oTolxelakoU wwdiov mpootiBetal Seiktng apUAou Kal To SIAAUMA ATIOKTA Vo KUOVO
XPWHO. ITn ouvEXeLa To SLAAUPO OYKOUETPELTAL PEe TtpoTUTIo SLaAUpa BeloBeukou vatpiou
(Na,S,0;). Ta avtid pwvta KOLTIPOIOVTO AUTWV TWV avTdpAcewv divovral mapakaTw:
Avtidpaon 1: ...Cu(s) +...HNO;(aqg)+....H'=>...Cu**(aq) +...NO,(g)+....H,O(l)

Avtiépaon 2: ...I'(aq) +...Cu?*(aq) = ...Cul(s) +...1,(aq)

Avtidpaon 3: ... I,(aq)+...5,0:*(aq) ... I'(aq) +...5,06 > (aq)

11.1. OL oUVTEAEOTEC OTIG XNHUKEC e€LOWOELG elvaLavTioTolya:

A.1,2,2,1,2,2 (e§iowon 1)- 4-2-2-1 (e§iowon 2)- 1,2,2,1, (e§iowon 3)

B.1,1,2,1,1,2 (e§iowon 1)- 4-2-2-1 (e€iowon 2)- 1,2,2,1, (e€lowon 3)

r.1,2,2,1,2,2 (e€iowon 1)- 2-1-2-1 (e€iowon 2)- 1,2,2,1, (e€lowon 3)

A.1,2,2,1,2,2 (e§iowon 1)-4-2-2-1 (e§iowon 2)- 1,1,2,1, (e§iowon 3)

11.2. Ta ofeldWTLKA PETA TWV MOPOTIAVW AVTIOpACEWVY Elval:

Avtibpaon 1 Avtibpaon 2 Avtibpaon 3
A. Cu |- S,05%
B. HNO; Cu* l,
r. HNO; n avtidpaon dev eivad | I,
ofslboavaywyLkn
A. Cu I S,05%

(Zwoth anavinon B. Movadsg1)

11.3. ‘Evac pabntng extelei To mapandvw melpapa, OEAovtag va mpoodlopioel TV KaTA
Bapog meplektikOTNTA (% W/W) XaAkoU og éva koapdl amod opeiyaiko palag 0,46 g. H
e\dylotn moootnTa Wwdlovyou KaAiou Tou Ba. TIPEMEL VoL XPNOLUOTIOL|OEL OTO ME(pA A TOU
elvat:

| A. 0,05 mol | B. 0,010 mol | r. 0,020 mol | A. 0,030 mol

(Zwoth andvtnon B. Movadeg 1)

11.4. Tn OTWYUA TOU QMOXPWHATIOMOU TOU KuavoU SLoAUUOTOC TOU oTolXelakoU Lwdilou
€xouv xpnotporotnBei 28,5 mL StaAvpatog Oeobeukol vatpiou, Na,S,0;5 GUYKEVTPWONG
0,10 M. Kdavovtag owoTtoU¢ CTOLXELOUETPLKOUG UTIOAOYLOUOUC, O paBntAg Bprke OTL n
TEPLEKTIKOTNTA TOU KapdLoU o€ XaAKO NTav:

A. 18% B. 20% r. 23% A 40%
| | | |

(Zwoth andvtnon A. Movadeg4)

11.5. O KATOOKEUOOTAC TOU KOopd Lol UnooTnpilel OTL N MEPLEKTIKOTNTA TOU Kapdlol ot
XOAKO lvoLTiéVTE TOCOOTLALEC LoVASEG LeyaAUTEPN Ao ekeivn Ttou Bprke o pabntng. Eva
TMELPOPOTIKO AABOC TOU Habntr mou punopet va attloAoyst auth tn dtadopa sivat:
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A. O poBntrcéenépaoe to L0odUVA O onelo TNGOYKOUETPNONC.

B. To 6SudAhupa BeloBeukol vatpiou TOU Ypnowlomoinoe o pabntig eixe
peyaAUTepn ouyKEVTpwon and 0,10 M.

r. O paBntAg Apynoe va KAVEL TNV OYKOUETPNON, UE OTIOTEAECUQ KATOLO
TIOOOTNTA TOU OTOLXELAKOU Lwdiov va Slaomaotel.

A. Yrnnpée apvntikd opaApa katd tn {Uylon tou kapdLou.

(Zwot anavinon . Movadeg2)

11.6. e mepimtwon mou tiBetal Béua audBoAiag TNG CUYKEVIPWONG TOU TPOTUTIOU
SlaAUpatog BeloBelikol vatpiou, auto Ba mpémeLva TITAoS0TN Ol Ye pila TP OTUTIN:

A. ofsldbwtikiouoia | B. avaywyikiouoia | I. Baownoucia A. 6¢vn ouoia

(Zwoth andvtnon A. Movadeg 1)
11.7. To 6wdAupa mou mpoékuPe amod tnv avtidpaon 1 nrav eyxpwpo. To XpwHo TOU
SlaAvpatogodeiletalotnv mapouaoia:

A.  tou gupmAokou [Cu(H,0)¢]* B. touocupmAokou [Zn(H,0),]*

r. tou agpiou NO, oto StaAupa A. o€ 00 TA AP ATIAVW

(Zwoth anavinon A. Movadeg 1)

12. 3e kevo Soxelo otaBepou dykou elodyovtatotouc440 °C 0,4 mol H,(g) kat 0,25 mol 1,(g),
mou avtdpouv cludwva pe tnv e€iowon: Hy(g) + l(g) S 2HI(g). Otav anokataotabei n
XNUIKN Loopporia, To agplo piypa Sloxetevetal o 400 mL vepol otoug 25 °C, onote
npokUTTeL S1dAvpa Al pe 6yko 400 mL pe pH=0.

12.1. Ot BaBpol petatpomn¢ Twv udpoyovou kal wdiou, n anddoon tNg apdidpoung
ovtidpaongeivalavtiotowya:

A. ofeldbwtikouoia | B. avaywyikioucia | I. Baownoucia A. 6€wvnouoia

12.2. n TN NG otaBepdgLlooppomiageival:

| A. ofeldbwtikioucia | B. avaywylknouaoia | l. Baownouvoia | A. 6&vn ouoia

12.3. aplBpogmol tng KABe ouoLaC UETA TNV ATOKATACTOCH TNEXNHLKNG LoOp portiag ival:

A. ofelbwtiknouoia | B. avaywywknoucia | I Baowknovacia A. 6€vn ouola

12.4. 1o StaAupa Al ou mpogkuP e SLOXETEVETAL TOCOTNTA AEPLAG Appwviag NH;, xwplg
HeTABOAN Tou Oykou tou Al Kat mapatnpeitat petoBoAn tou pHKatd evvid (9) povadeg.

O 0yKOGTNG Appwviag YeTpnUévocoe STP rou SloxetelBnke eivalioog Ue:

A. ofelbwtikiouoia | B. avaywywknoucia | I Baowkn ouacia A. 6€vnouoia

12. 4. 3 10 mL tou StaAvpatog A2 mpootiBetal otadlakd vepo. Th XpOoVIK OTLyUN TIOU TO
SlaAupa apyilel xavel tn puBULOTLKA TOU LKOVOTNTA, 0 OYKOG TOU TeALKOU StaAupatoc A3
elvatioog pe:

| A. ofelSwtikr ovoia | B. avaywykh ouacia | I. Baown ouaia | A. 6&wvn ouoia

12.5. 3 aMa 88 mL tou SwoAupatog A2 Sloxetevetal aéplo uSpoxAwplo (HCI), xwpig
HEeTABOAN TOU OyKou Tou A2 Kol mopoatnpeital petaBoAr) tov pHkata pio povada. O dykocg
Tou aeplov udpoxAwpiou petpnuévoc ae STP mou SLoxetevBNKe gival loog Ye:.

| A. ofeldbwtikioucia | B. avaywylknouaoia | I. Baownovoia | A. 6¢lvn ouoia
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12.6. ¢ aA\a 44 mL tou SlaAvpatog A2 mpootiBetal oteped Ldpoeidlo Tou vatpiou
(NaOH), xwplg petaBoAn Tou oykou Tou A2 kol mapatnpeitat petaBoAn tou pH katd pla
povada. O aplBudg mol tou uSpoteidlou Tou vatpilou tou mpootednkay eivat:

A. ofelbwtiknouoia | B. avaywywknoucia | I Baowkn ouacia A. 6¢vnouoia

Movadec (4+4+4+4+4=20)

13. To vdatikd Sialupa Al  Kopeopévng MPWToTAyoug apivng A €xel oyko 400 ml,
MEpLEKTIKOTNTA 7,3 % w/v Kol Ty pH; = 11. Z& kwvik dLaAn eloayovtat 100 mL ano to
StadAupa Al kal oykopeTpoUvTal pe TPOTUTIO StaAupo A2 udpoxAwpPLKoU 0E£0C AYyVWOTNG
OUYKEVTPpWONG, mapouaia katdAAnAou Seiktn katto pH petpeitoL pe mexAUeTpo. Tn oTLY UN
mou eixav xpnotpomotnBei 25 mL StaAvpatog A2, to pH, tou StaAvpatog A3 Atav 9, evw
yla To 1oodUvapo onpeio tng oykouETPNonG xpnotpomnotionkav 50 mL StaAvpatog A2 kat
10 pH; Tou dtaAvpatog A4 mou mpoékuP e ATAV ......

13.1. Ta SuvaTtd CUVTAKTIKA LOOUEPH TNG A pivng elvat:

A 1l B. 2 r.3 A 4
13.2 HotaBepa ovtiopol K, TNC apivng EXEL TLUN:
A. 103 B. 10* r. 10° A, 10°

13.3 Av n aAAayn Tou XPWHATOG Tou Oeiktn elxe ylvel tn otyun mou to pH Tou
SlaAbpatognTay ioo pe 8, to odpaApa TngoykopéTpnongBa ftav ioo Ue:

A. B. r. A.

13.4. 1o StaAupa A4 Tou mpoékuP e amo T OyKOoUETPNon TpootiBevtal 850 mLvepod. To
pH, TOu VEOU SLAAUMATOG EXELTLUNA:

A 3 B. 4 r. 5 A 6

13.4  Avapetyvbovtoo 100 mL and to apxiko dtdAuvpa Al apivng A pe 900 mL and to
SlaAupa tou epwtnuatog13.4. To pHs Tou vEou SLAAUUATOC EXELTLUN:

|A. 5,05 |B. 5,95 |r. 9,95 A. 8,05

Movabeg 5+5+5+5
(AtvetalA,(N)=14, (C)=12, (H)=1)-©=25°C

14. 5e kevo Soxeio slodyovtal 5 mol C kat 4 mol CO,.To Soxeio Beppaivetal otoug 6°C,
omote anokaBiotataln woopporia:

C(s)+ COx(g) =— 2CO(g)

20
ZTNV KATAOTOON LOOPPOILAG TO AEPLO MElyHa ExELTEPLEKTIKOTNTO OE CO (Tj % V/v .

14.1. H nocotnta (og mol) tou C otnv loopporia sivat:

A. 4. |B. 5. |r. 2. |A. 3.

14.2. Alatnpwvtacotabepr tn Beppokpaocia, petafArAetal o 6yko¢tou Soxelou. Itn véa
Béon woopponiag Slamotwdnke 0tLoto Soxeio mepLéxovtar48 g C. To mnAiko tng anddoong
NG MPWTNG LoopPOTTLaG, TPOG TNV ATtOd00N TNG SEUTEPNCLOOPPOTILOG LOOUTAL JE:

A. 2 |B. 3 |r. 1 A. 0,5.

14.3. H % petaBoAn tng nieong oto Soxelo peTagl TNG APXIKAG KAl TNG TEAKAG LooppoTtiag
givation pe:

A. 270 B. 400 r. 500 A. 600
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14.4. Meilypa CO kat CO, €xeL tnv 6la ocvotaon Ye TO 0EPLO Helypa oTo epwtnua 14.2.
(teAwkn B€on woppormiag) kat dtafiBaletal os x L epuBpoiwdoug udatikol Stalvpatog Al
umeppayyovikol kaAiou 0,25 M ofwviopévou pe H,SO,. Mapatnpeital OTL TO XPWHO TOU
SlaAbpatog 6 petaBAnbnke .Ma tov TAAPN OMOXPWHATIOMO Tou OSlaAUpatog Al
npootiBetatotadlakd advudpog Beukog aidnpog(ll), ue tautdxpovn cuvexn avadeuon Tou
SlaAUpatog. TeAlkd to SldAupo amoxpwpatiotnke oOtav mpootédnkav 152 g Bsukou
oidnpou(ll). Htwun tou x oe L elvat:

|A. 3,2 |B. 4,0 |I'. 6,4 |A. 0,8

14.5. Meiypa peBavoAng kat atbavoAng amoxpwpatilel kat maAt  x L epuBpoiwdoug
vdatikou StaAupatog Al unteppayyavikol kaAlou 0,25 M ofwicpévou pe H,S0,, evw otav
avtdpd pe PeTaAAKO vatplo ekAUovtal 28 L agplou petpnuéva oe STP. H clotacn tou
pelypatocgos mol eivatavtiotolya ion pe:

A. 1,0-0,5 B. 0,7-0,6 r. 0,6-0,7 A, 0,5-1,0

15. AlatiBevratta udatika StaAvpara:

. AldAvpo A, : pUpUNKKoU o€€ocg 0,1 M

. AldAvpa A, @ pupunkkou vatpiov 0,1 M

) AldAupa A; : udpogeldiou tou kaAiouv 0,05 M

° Atahupo A, : SixpwikoU kadlou (o€viopévo pe Belkd o€v)

15.1. AvaputyvUovtat 40 mL tou dtaAvpatog A; pe 40 mL tou StaAUpatog A, Kal TPOKUTTTEL
Slalupa As to omolo €xel pH =4. Itn ouvéyela 20 mL tou StaAUpaTog A; avaplyviovTal pe
TO MAPATIAVW SLAAUHA As KALTIPOKUTITELSLAAU A Ag.

O BaBuoc LovTIoHoU ToU HUpUNKIKOU 0€€0¢ oTo SLaAupa Ag eivat:

A. 1%o B. 107 . 2%o A, 10,
—= 70
NE]

15.2. & 100 mL tou StaAbpatog A; mpootiBetal oplopévn moooTnTa Tou StaAUpatog A; Kal
TPOKUTITELSLAAUHA A; pe pH =12.0 6ykogTou SLoAUUATOC A; TToU TPOoTEBNKE 0To A, glval:

|A. 375 mL |B. 0,2L |r. 275 mL |A. 1L

15.3. 2 100 mL tou SloAvpatog A, pootiBeTal ToooTNTA EVOC KOPECUEVOU a-udpofu
povokapBouAlkol o€£og A xwpig LETABOAN TOU OYKOU Kol TTPOKUMTELSIAAL O Ag.

To StdAupa Ag pmopet va aAAGgeL To xpwpa (amd mopTtokall oe mpaowvo) to péyloto o 40
mL tou A, otav avapybel pe autd. ATo TNV MOPATIAVW AVAULEN TapdyeTal éva 0o
ofeiSlomou

SlaBBaletaloe mepiooeta StaAvpatogudpoleldiou Tou aoPeoTiou Pe AMOTEAECUA A pXLKA
10 B0Awua Tou SLaAlpatog KoL TeAKA TNV KataBubion 3 g AeukoU W uatog.

H ouykévtpwon tou dtaAvpatoc A, (o mol/L) eivation pe:

A. 1/3 B. 1/6 r.o,25 A, 1/12

OAa ta Stalvpata Bpiokovtatotoug 252C, drou oyvet Ky, = 1077,
Na yivouv OAeG OL TTPOCEYYIOELG TIOU ETUTPEMOVTOL ATIO TOL AP LOUNTIKA
6edopéva Tou TpoPARUATOC.

16. AwatiBevtal éva StdAupa pebavikov oféoc (HCOOH) guykévipwong 0,.1M (A,) kat éva
StaAupa pebavikov vatpiov (HCOONa), suykévipwong 0.9M (4,).
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16.1. Avapyvoovtan ¥y katls L twv Stahupdtwy A; kol A, ovtiotoya, yiothv TapaoKEU
3L puBpiotikoV Stalvpartog ue PH = 5. MNa toug dykouc LoXUEL:

A. V,=0,3L-V,=1,7L B. V,=1,0L-V,=2,0L

r. v;=1,5L-V,=151L A. V;=2,0L-V,=1,0L

16.2. O oykoc StaAbpatoc Mg(OH); mepiektkotnrag 0,0386% W/, mou mpénel va
npooBéooupe oe 54 mL tou MponyoUHEVOU PUBULOTIKOU SLOAUMATOC, Yla Vo TIPOKUEL
StdAupa pe pH = 8,5 eiva:

A 46 mL B. 86 mL M 136 mL A 146 mL

16.3. To pebaviko o (HCOOH), pnopeiva adudatwBei and nmukvo StaAupa Belikol oo,
ocUpdwva He TN XNUKA e€lowon:

Z‘TH:!_SG_,;
HCGGH, —?'CGIQ} + H:G,::}

ag)
7€ 500 mL tou StaAUpatogA,, mpootiBetal oplopévn oodtnta nukvol Stahvpatog Hz 50,
KolLeKAUETALOEPLO TO OTIOL0 GUAAEYETOL, XWPIGVa pPeTaBAnBei 0 OykogTou StaAvpatoc.20 s
HETA TNV mpoodrikn tou Hz50; oto A, mavouv va napdyovtal pucalibeg agpiov kat
amopével StdAupa A;s. To €0 mou €xel ouleyei, pnopel va amoxpwpatiost péxpt 10 mL
6€wvou Stalvpatoc KMnd, 0,6M. H péon taxvtnta tng avtidpaong the aduddtwong otn
Slapkelatwy 20 s Atav ion pe:

| A. 5010-3 Mes-1 | B. 3010-3 Mes-1 | . 2¢10-3 Mes-1 | A. 10-3 Mes-1

16.4. O ehdyxotog Oykog Ofwvou Stalvpatog K;Cr0; 0,2M, nou unopei va avtidpdost
TARPWC UE To StaAupa A; elvat:

| A.15mL | B.50 mL r. 150 mL | A. 250 mL

Ola ta StalUpata ntav os Beppokpacio 25°C, otnv omoia:
Hw = 1{]_14 Kot HEHI‘__GGH = 118 - 10_4

Mo TNV emiAuon Tou PO BARUATOC, LoXUOUV OL YVWOTEGTPOOEYYLoELC.

17. AwaAVovtal 0,0448 L aegpiov H,S petpnuéva os ocuvBOnkeg STP og vepd Kol To StdAupa
OPOALWVETALUEXPLOYKOU 200 mL (A;). Ztn ouveéxela mpoaotifetal icog oykog StalUpatog HCY
oUYKEVTPWOoNG0,002M katmpokumtel StaAupa (A,).

17.1. To pH tou StaAbpatog(A,) mou mpokUmTeLEival:

| A.42 | B. 438 |T.39 | A.45 |
17.2. To pHtou dtaAUpatog(A,) mou mpokUTTELElval:

[A 11 |B.3 |r.27 | a.33 |
17.3. Oiouykevtpwoelg[HS] kat[S?] oto didAupa (A,) elvatavtiotoya:
A. 5107 M- 510Y | B.10** M -10° M r.10’mM-10*Mm A. 5108 M -5-1018 M
M

17.4. To H,S katto HCl eivatavaywytkd kato&eldwvovtat ano 1o KMnO, napoucia H,SO,
TPOC OTOLXELOKO Beio Kal eAelBepo YAwplo avtiotoxa. 50 mL tou SaAlpatog A,
€lodyovtaLoe KwVIKN ¢LaAn, mpootibetal H,SO, KalTo SLAAUMO OYKOUETPELTAL LIE TTPOTUTIO
StaAupa KMn0O, 0,5 M, evw avadeUETOL OUVEXWG LE LOYVNTIKO avadeuTrpa. Tnv GTLy Ur TTou
10 KMnO,aUeL va anoxpwpatiletotn evoelgn otnv npoyoida Seixvel katd mpoceyyLon:

A. 2mL | B. 16 mL | r. 20 mL A. 25 mL

Atvovrtalt:

. H Beppokpaocia twv Stalupdatwy eivat 25°C. K,=101
. Ot otaBepéclovtiopou tou H,S: K,,=107, K,,=1013
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18. >tov kAado tng Bloxnueiag, etetaletal n Séopeucn oplopévwy mpwteivwy (M) mou
npocabévovtal oe bk onueia tng aAAnAouyiog tou DNA (twv SeofuplBovoukAeikwy
0&€wVv) MPOG OXNUATIOMO €KWV CUUMAOKWY (M-DNA). OL mpwrteiveg autég ovopalovtal
Mpoodévouoeg Kol evrtomilovtol TO00 O EUKAPUWTIKOUG 000 KAl TIPOKOPUWTIKOUC
opyaviopouc. H Sladikaoia autrh, pmopel va meplypadel amd tnv MAPOKATW XNHLKN
elowon:

N+DNA = I-DNA
H otaBepd autAgTNS XNILKNG Loopportiageival K. = 1,1-10%° otougB °C. Y& £va KUTTOPO EVOG
BnAaotikoU (EUKOPUWTIKOC opYavIiopoc) otoug B °C, Bpilokovtaloe loopporia 10 popta DNA
pe 100 popia M-DNA kol éva aplOpd popiwv mpwteivng N. To kUTTapo tou Baktnpiou eivat
KUALVEPLKO E SLAUETPO 2 UM KOLLUAKOG 5 pum.
18.1. H ouykévipwon tou DNA kalM-DNA otnv loopportia eivatavtiotowya:

A.1,1-10® M«kat1,1-10° M B. 3,810 M ka3,8:10° M

r.2,6:10% M kat2,6:10° M A.1,1-10° M kat 1,1-10% M

18.2. H ouykévtpwon tngmpwrteivng M otnv loopporia givat:

A. 1,1.110° M B. 9,1:10° M | r.1,1:10°M | A. 9,1-10° M

19. H ouvoAkrp evépyela Tou nAektpoviou (petpnuévn oe J) &evog
udpoyovoeldolgLovtog, Sivetaland tn oxéon: E =——_Y

omou (Z) eivat o atopkdg aplBuog, (n) o kUpLog KPavTkog aptbudg kat (R,) n povada
evépyelag Rydberg (Rydberg unit of energy), n omola eival ion pe TNV evépyELa TTIOU
OTIOLLTELTAL VLA TOV LOVILOUO €VOC aTOMOU udpoyodvou, To omoio Bploketal otn BepeAlwdn
Kataotaon.

Aleyeipetal éva atopo udpoyovou (;H) to onoio Bploketal otn BepeAiwdn Kataotaon, Le
npoodopd EVEPYELAG OTIOTE, TO NAEKTPOVLO TOU UETOTITITEL OTO TPOXLAKO 2 p,.

19.1. H ouvoAwKn eVEPYELA TOU NAEKTPOVIOU OTO TPOXLAKO 2p, ElvaL:

| A.—2,4-10° J | B.—1,36:10° J | r.-2,18108 | A.-5,45-10%° )

19.2. H gvépyela ou amnalteitatl wote va SleyepBelto NAekTpOVIo EVOGaTOHOU USpOYOVOU
amo tn Bepedlwdn Kataotoon og €va TpoxLloko tng 3d unootiBadageivatlioo pe:

| A.2,04-10%8) | B. 1,94-10'8) | r.1,64-10%) | A. 2,18-108) |
19.3. H evépyela OV ATALTETAL VLA VA LOVTLOTEL £va LoV ALBilou (; Li2+) givation pe:
| A.4,91-10 ) | B.2,18-10"7 J | r.1,96-10%7) | A.1,23-107 ) |

19.4. To PAKOG KUMOTOG TNG EKMEUMOUEVNG OKTWOPROALNG KATA TNV HETAMTWON TOU
nAekTpoviou oto LoV Tou nAiou (‘2‘ He" ) QIO TO TPOXLLKO 2p, OTO TPOXLAKO 1s elvatioo pe:

| A. 30,4 nm | B. 3,04-10® nm | r.3,04m | A.6,54-10% m

19.5. Katd tnv anodléyepon nAEKTpovViwv atopou uSpoyovou amo Uio oTIRada avwtepng
EVEPYELOG TPOG TN otipada L, mpokUmtel éva oUVOAO GOOUATIKWY YPAUUWY, TO OTolo
ovopaletal oslpd Balmer. H daopatikr) ypopur mou avikeL otn oslpd Balmer tou wovtog
14N ue to ueyaAUTEPO PKOG KUUATOG, £XELOUXVOTNTA lON HE:

| A.1,12-10 Hz | B. 2,24-10% Hz | r.2,24-1052 Hz | A. 2,24-106 Hz

19.6. Katd tnv anodléyepon nAEKTPOVIWY ATOHOU USPOYOVOU amod pla oTiBada avwiepng
gvépyelag mpoc tn otifada K, mpokUMTeL €vo. cUVOAO GOOHATIKWY YPAHUUWY, TO Omoilo
ovopaletaloelpd Lyman.

To umoOAslppa Tou UTtepKoLlvodavoug aotépa (supernova G292.0+01.8) Bpioketol otov
aoteplopd Tou Kevtavpou og andotaon 15.000 £tn ¢wtog anod tn . 2to ¢paopa tou Sev
avixvelovtal GaoUATIKEG YPOUMUES TTIOU VA avTLoTOoLXoUV 0To uSpPoyoOvo Kal To AALO, Tapd
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povo oto véo (Ne) kot og €va AANO XNHKO oTtolyeio. Katd tnv HeTAMTWON Tou NAekTpoviou
€VOCUSPOYOVOELSOUC LOVTOGTOU OTOLXELOU LUTOU, EKTTEUMETAL AKTIVOBOALO N OTola £XEL TN
HKpOTEPN Suvartr cuxvotnta otn oslpd Lyman. Av n ouxvotnTa AUTAG TNG EKTIEUTOUEVNG

aktwvoPoAiagéxsttiun 1,58-107 Hz toOte TO OV OUTO ELVOLTO:

64 29+
A. 33Zn

B. 'Be*

I'. 1(85 O7+

A. ig Ne

20. AwatiBevtatta akoAouBa udatikd StaAvuata:

(A;) HCY pe ouykévipwon
3103 M

(A;) HNO; pe cuykévtpwon

3103 M

(A3) CH;COOH pe
ouykévtpwon3dM (K,=2-10°
%)

20.1. Avaptyviovtol 10 mL and kaBes éva amod ta StaAvpata A;, A, kat A;. To pH tou
LAV OTOC TTOU TTPOKUTITEL, EXELTLUN:

A. 2,00

B. 2,25

r.2,44

| A. 3,00

20.2. 10 mL amo 1o StdAupa A; apotwvovTtol e 20 mL vepO KALTIPOKUTTELTO SLAAUUO A,.
10 mL armo to SiaAupa A, apotwvovtal e 20 mL vepO KALTIPOKUTITELTO SLAAUMA As.

e 1 mL tou SaAbpatog A; mpootiBevral 2999 mL vepd Kal TPOKUTITEL
SlaAupa Ag. g KwvikA GLaAn avapyvuovrol 10 mL anoé to StdAuvpa A,, 10
mL and to StdAvpa As kat 20 mL and to StdAupa A ondte MPOKUTITEL
StadAupa A;, oto omolo mpootiBevtal oTayoveg and tov Seiktn UITAE TNG
BpwpoBupoAne (K,=107, kitpwo - pmAe). Ie pua mpoxoido elodyestol
v8aTiko SlaAupa Ba(OH), uéxpLn apyikn évoelen oykou va eivat 2 mL kal
oykoueTpeital To StdAupa A;. Otav TO XpWHUA TOU OYKOUETPOULEVOU
SLoAUpATOC PeETATPATIEL ATO KITPLVO OE UTTAE, TOTE N €vOeLln OYKOU OTNV

npoxoida eivaLautr mou daivetalotnv dwrtoypadia.

H ouykévtpwaon tou udatikou StaAvpatog Ba(OH), eivat:

H[‘IHI ||||‘|H

N
0

| A.2:103 M

| B. 103 M

| r.9,1:10% M

| A.9,1:10° M

20.3. Tn otwyun mou €xouv mpooteBel 10 mL tou vdatikou daAvpatog Ba(OH), oto
S1aAupa A; To pH tou SLaAUaTOC TTOU MPOKUTTELE(VaL OO VE:

| A. 3,4

| B. 3,6

| r.4,1

| A. 7,0

20.4. ATO TIG EMOUEVECYPADLKEC TIAPAOTACELG, OLUTH TIOU TIEPLYPADELOWOTA TNV TP OGO N KN
vdatikou Sltalvpuatog Ba(OH), oto StaAuvpa A; eivaln:

Ll | NN W
OI‘ 11 ||]| : L

T W TN W
T I T I

01

RS g

s L b b b b bl
| I I I T I I
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H Beppokpacia  OAwv  Twv
StoAvpatwy sivat 25° C.

21. AlaBétoupe Adhupa Y1 acBevoug of€og¢ HA 0.01M Na to AwdAupa Y1 woxVel OtL
[H;0%]=10%[OH].
21.1. To K, ya Elvat ioo ue:

| A.10° | B. 10° [T 10° | A 10°
AMANTHZH B. - 3 Movadeg
21.2 H pala tou otepeov Ca(OH), mou npenel va npooteBel oe 10.1 Aitpa AtoAUpatog Y1
(xwpic petaBoAr Tou 6ykou Tou AldAUpatoc) yia va pokU P et AtdAupa Y2 e pe pH=6, givat
ton pe (AtvetatMr, cyon)2 = 74):

| A. 7.4¢ | B. 740¢g | rr37g | A.370¢g |
A. B. r. A.
ANANTHSH T. - 6 Movadeg

21.3. H avaloyia Oykwv pe Tnv omola MPEMeL va avauBouv to AdAvpa Y1 (V1 1) pe
AldAupa Y3 KA0.01 M (V31) yia va mpokO P et AtdAupa Y4 pe a ya= 11 x 1073 ivat:

| A. v1/v3=10/1 | B. V1/V3=1/10 IZ V1/V3=11/1 | A. V1/V3=1/1 |
AMANTHZH B. - 8 Movadeg
21.4. To pH tou AtaAUpatog Y4 eivalico pe:

| A 8 |B. 7 |T.6 |A. 5 |
AMANTHZH A. - 3 Movabdsg
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